



haus: ideo Kleig Ciemah ial aa re : : 
Los Angeles, California, February 4, 5, 6, 1957; = te 
Hawaiian Session, February 7-18 


The Journal of — Art . 


NERA 





Official Organ of AMERICAN ACADEMY OF ALLERGY 


CONTENTS FOR JULY, 1956 


Original Articles 








Meticorten (Prednisone) and Meticortelone (Prednisolone) in the Treatment of 
Allergic Disorders. Carl E. Arbesman, M.D., and Robert J. Ehrenreich, M.D., 


Battaloo Ne Ye aotso62skccs28s eo o5 pe eee 297 
Treatment of Seasonal and Perennial Allergic Rhinitis With Prednisone and 

Prednisolone. Earl B. Brown, M.D., F.A.C.P., and Thomas Seideman, M.D., 

BEOIH Mi iMs Seen eo ee See ee a eee 305 
A Study of Behavior Patterns in Asthmatic Children. M. Coleman Harris, M.D., 

San Francisco, Calif., and Norman Shure, M.D., Los Angeles, Calif. _______- 312 


(Contents Continued on Page 2) 


» 
‘ 





Vol. 27, No. 4 JULY, 1956 


PUBLISHED BI-MONTHLY BY THE C. V. MOSBY CO., ST. LOUIS 3, MO. 








your allergy patients need a litt 


Plimasin 


(tripelennamine hydrochloride and methyl- 
phenidylacetate hydrochloride CIBA) 





What with sneezing, wheezing and scratching, being 
allergic is fatiguing business. As a result your 
hypersensitive patients suffer from emotional de- 
pression in addition to their allergic symptoms. 


Now, with Plimasin, you can give these patients a 
lift—and obviate sedative side effects. Plimasin is a 
combination of a proved antihistamine and Ritalin 
—a new, mild psychomotor stimulant. Plimasin not 
only relieves the symptoms of allergy but counter- 
acts depression as well. 


Dosage: 1 or 2 tablets every 4 to 6 hours if necessary. 


Tablets (light blue, coated), each containing 25 mg. Pyriben- 
zamine® hydrochloride (tripelennamine hydrochloride 
CIBA) and 5 mg. Ritalin® hydrochloride (methyl-pheni- 
dylacetate hydrochloride CIBA) 


CIBA 


SUMMIT, N.J. 2/2267™ 











Vol 
Mo: 
its 

Oth 
Mai 
187 


Page | 











CONTENTS FOR JULY, 1956 


(Continued From Front Cover) 


Spontaneous and Induced Allergies of the Immediate Type in Man. 
Robert A. Cooke, M.D., Arthur Menzel, Ph.D., Phyllis Myers, 
A.B., Joseph Skaggs, M.D., and Helen Zeman, M.D., New York, N. Y. 324 


Trichophytin Sensitivity of the Immediate Wheal Type. Sheldon G. 





Cohen, MD. Wilkes-Barre, Pa; ...- ~~~ ~.2..2252. 225-2 ee 332 
C-Reactive Protein in Allergic Diseases. J. Montgomery Smith, M.D., 
and Joseph T. Skaggs, M.D., New York, N. Y. ------------------ 338 


The Significance of C-Reactive Protein in Asthmatic Patients. Harold 
S. Tuft, M.D., Denver, Colo., and Merle S. Scherr, Captain, MC, USA 344 


The Effect of Hydrocortisone Hemisuccinate on Tracheal Smooth 
Muscle of the Guinea Pig and Cat. Neville M. Lefcoe, M.D., 
LAUT Gh aL 3) CR ee en Fe ey ener sree TO ery ney oe ee ety reese 352 


Alpha [(Alpha-Methyl-3,4-Methylenedioxyphenylethylamino) Methyl]- 
Protocatechuyl Alcohol Hydrochloride in Bronchial Asthma. Irv- 
ing H. Itkin, M.D., Walter S. Burrage, M.D., and John W. Irwin, 
M.D., Boston, Mass. With the Technical Assistance of Mary 
Gilchrist; A-B:, and Alice Reach, A:-B .....-...2.-.-..-<=.=_.... 359 


Acute Allergic Reactions Induced in Subjects With Hay Fever and 
Asthma by the Intravenous Administration of Allergens With 
Observations on Blood Clot Lysis. Francis C. Lowell, M.D., Wil- 
liam Franklin, M.D., Irving W. Schiller, M.D., and Edna M. Follens- 
bs: Pines, “Boston, (Maas 22-5 5.2) eS se See 369 


Transient Myxedema Produced by Prolonged Ingestion of Saturated 
Solution of Potassium Iodide. Joseph T. Skaggs, M.D., and 





Robert A. Cooke, M.D., New York, N. Y. ____-___-_-_____-____-_ 377 
Asthma Produced by Synthetic Fabrics. Howard C. Leopold, M.D., 
PR TR ecntiinnincnsacanmcnskni nn mbisieente mani 382 
Editorial 
Fiftieth Anniversary of Allergy) 222-222. 2222062005202 2234er os eK 384 
Obituary 
4 Will Cook Spain --.....--~-------~--~-~--------------+-------------- 386 
Announcements 
AnnounGemente —... 2 oS 5 ee ee ees 388 


Boot REV6W .... 3 2666s ee ee ee eee 390 


Allergy Abstracts 


Asthma and Hay Fever—Dermatology—Otorhinology and Ophthalmol- 
ogy—Miscellaneous Allergies—Anaphylaxis—Pharmacology, Physi- 
ology, and Pathology—Miscellaneous -_-__-----~-------------- 49-64 


(Editorial and Business Communications on page 40) 











Vol. 27, No. 4, July, 1956. The Journal of Allergy is published bimonthly by The C. V. 
Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo. Subscription rates: United States and 
its Possessions $8.50, Students $4.25; Canada, Latin-America, and Spain $9.00, Students $4.75; 
Other Countries $9.50, Students $5.25. Single copies $2.50 postpaid. Entered as Second-Class 
Matter, November 15, 1929, at the Post Office at St. Louis, Missouri, under the Act of March 3, 
1879. Printed in the U. S. A. Copyright 1956 by The C. V. Mosby Co. 





Page 2 The Journal of Allergy 








invitation to asthma? 


not necessarily aes 


Tedral, taken at the first sign of attack, 
often forestalls severe symptoms. 


relief in minutes...Tedral brings symp- 
tomatic relief in a matter of minutes. 
Breathing becomes easier as Tedral relaxes 
smooth muscle, reduces tissue edema, 
provides mild sedation. 


for 4 full hours ...Tedral maintains 
more normal respiration for a sustained 
period—not just a momentary pause in 
the attack. 


Tedral provides: 


TOE gos 66 6606 de seer ee re EO 
ee 
Phenobarbital . 2... oe ce eee eee KS 


in boxes of 24, 120 and 1000 tablets 


Tedral 


WARNER-CHILCOTT 














The Journal of Allergy 


Vou. 27 JuLY, 1956 No. 4 














Original Articles 


METICORTEN (PREDNISONE) AND METICORTELONE 
(PREDNISOLONE)* IN THE TREATMENT OF ALLERGIC 
DISORDERS 


Cart E. ARBESMAN, M.D., AND RoBert J. EHRENREICH, M.D., Burrauo, N. Y. 


HE introduction of prednisone (Meticorten) and prednisolone (Meticor- 

telone) has been most helpful in the treatment of various allergic diseases 
as well as arthritis..~° These new steroids have all the advantages of their 
precursors, but less of their undesirable effects. It has been shown that there 
are little or no sodium retention and potassium depletion, and hence edema is 
less frequent with these new derivatives than with ACTH, cortisone, or hydro- 
cortisone.'°-!” 

Meticorten is an analogue of cortisone, produced by the dehydrogenation of 
the carbon atoms in positions one and two of the cortisone nucleus, resulting in 
a double bond between C, and C,. Its chemical formula is delta * -pregnadiene- 
17 alpha, 21-diol-3, 11, 20-trione. Meticortelone is a similar analogue of 
hydrocortisone. 

In a previous report, we* found no change in body weight, blood pressure, 
or sodium retention in twenty allergic patients treated with Meticorten. Likewise, 
there was little or no noticeable edema in the patients taking Meticorten in the 
dosages employed. It was concluded that Meticorten was clinically four to five 
times as effective as cortisone and three to four times as effective as hydrocor- 
tisone, milligram for milligram. This article is a continuation and extension 
of our previous report, encompassing more patients over a longer period of 
time. The comparative effectiveness of Meticorten and Meticortelone in various 
allergic conditions in the same patient at different times was also studied. The 
clinical results and side effects of these new steroids, relative one to the other 
and also to the older hormones (ACTH, cortisone, and hydrocortisone), are 
likewise reported. 


From the Allergy Clinics of the Buffalo General and Children’s Hospitals and the Depart- 
ments of Medicine and Pediatrics at the University of Buffalo Schoool of Medicine. 

Received for publication Feb. 15, 1956. 

*Meticorten and Meticortelone were kindly supplied by the Schering Corporation of 
Bloomfield, New Jersey. 
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METHOD 


The patients included in this report were either from private practice or 
from the Allergy Clinics of the Buffalo General and Children’s Hospitals. Only 
those patients who had had complete diagnostic work-ups, including a thorough 
history, physical examination, indicated skin tests, and laboratory work, were 
considered for this study. If there was no adequate clinical response to the 
usual antiallergic medications, such as bronchodilators, specific hyposensitization 
therapy, ete., they were then treated with either Meticorten or Meticortelone. 

There are 101 patients who fitted the above requirements, forty-eight males 
and fifty-three females. The ages varied from 314 years to 76 years (Table I). 
Twenty-four of these patients were under 20 years of age. Many of these 
patients have more than one allergic manifestation; hence, there were 132 con- 
ditions that were treated with either one or both of these new steroid drugs. 


TABLE I. AGE AND SEX DISTRIBUTION OF PATIENTS TREATED WITH METICORTEN AND/OR 
METICORTELONE 








| NUMBER OF PATIENTS 











AGE (YEARS) | MALE | FEMALE | TOTAL 
0 to 10 7 4 ag 
11 to 20 9 4 13 
21 to 30 5 o 10 
31 to 40 6 10 16 
41 to 50 11 9 20 
51 to 60 8 9 17 
60 plus 2 12 14 
Totals 48 a0 101 





All patients were seen at least once weekly, at which time their weight, 
blood pressure, subjective complaints, and examination of the nose, throat, and 
chest were recorded. They were given just enough medication (steroid) to 
earry them through until the next visit. Other methods of treatment, such as 
specific hyposensitization therapy and symptomatic measures, were continued. 

Forty-two of the 101 patients in this study had had previous treatment 
with either cortisone, hydrocortisone, or ACTH, or all three. Twenty-four of 
these forty-two patients had both Meticorten and Meticortelone at different 
times. Nine had Meticorten alone and nine were given only Meticortelone. 
Fifteen of these patients had been taking either ACTH, cortisone, or hydro- 
cortisone for more than four years. In the transfer from these steroids to 
Meticorten and Meticortelone, a 5 mg. tablet was substituted for each 25 mg. 
tablet of cortisone and each 20 mg. tablet of hydrocortisone. Meticorten and 
Meticortelone were switched back and forth, milligram for milligram. 

The initial dosage of these steroids for adults was 5 mg. four times daily 
for a period of seven days. Children 15 years of age or under were started on 
a maximum of 10 to 15 mg. daily. The daily amount was gradually lowered 
each week until a satisfactory minimum maintenance dosage was established or 
the drugs were stopped. In most of the severe asthma eases the steroids could 
not be stopped without a recurrence of symptoms, and the duration of treatment 
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with these new steroids varied in each patient. Fifteen patients have been 
receiving Meticorten or Meticortelone for more than nine months; an additional 
forty-one patients have been on these steroids for from three to nine months. 

The average maintenance dosages of either Meticorten or Meticortelone in 
these asthmatic patients are illustrated in Table II. The majority required from 
7.5 to 10 mg. for adequate control of symptoms. 


TABLE II. MAINTENANCE DOSAGE IN ASTHMA 








NUMBER OF PATIENTS 


DAILY DOSAGE (MG. ) 





0 2.5 
5 5 
13 ta 
12 10 
3 15 





The only exception in the dosage schedule in this series was the group of 
fifteen patients treated for intractable pollinosis or seasonal allergic rhinitis due 
to ragweed pollen. They received 20 mg. daily in four divided doses for only 
four days and then the steroid was stopped abruptly in order that its effects 
might be noted. 

RESULTS 

I. Bronchial Asthma.—Fifty of the seventy-eight asthmatic patients studied 
were given Meticorten. Of this group, thirty-six were switched to Meticortelone 
at a later date. An additional twenty-eight patients were treated with Meticor- 
telone alone. Therefore, a total of sixty-four asthmatic patients received Meti- 
cortelone. The results of therapy in these seventy-eight patients are shown in 


TABLE III. BroNcHIAL ASTHMA 














| PER CENT 
| TOTAL NUMBER OF RESULTS GOOD 

STEROID USED | PATIENTS GOOD FAIR | POOR RESULTS 
Meticorten 50 36 9 a 72 
Meticortelone 64* 52 7 5 81 





*Thirty-six had previous therapy with Meticorten. 


Table III. Twenty-six of the thirty-six patients who received both drugs at 
different times found them to be equally effective. Six obtained better results 
with Meticorten and four believed that Meticortelone was better (Table IV). 


TABLE LV. COMPARATIVE EFFECTIVENESS OF METICORTEN AND METICORTELONE 











TOTAL NUMBER EQUALLY METICORTEN | METICORTELONE 
CONDITION TREATED OF PATIENTS EFFECTIVE BETTER BETTER 
Bronchial asthma 36 26 6 4 
Allergie rhinitis 6 6 





Thirty-nine of these patients had previously been on either ACTH, cortisone, 
or hydrocortisone. The therapeutic effectiveness was the same in twenty-two of 
these patients, but eleven had greater benefit from these newer steroids, while 
Six were much better on ACTH, cortisone, or hydrocortisone (Table V). 











300 THE JOURNAL OF ALLERGY 





TABLE V. COMPARATIVE EFFECTIVENESS OF METICORTEN AND METICORTELONE WITH ACTH, 
CORTISONE, AND HYDROCORTISONE 




















METICORTEN OR |ACTH, CORTISONE, F 
TOTAL NUMBER | METICORTELONE | OR HYDROCOR- EQUALLY i 
OF PATIENTS BETTER TISONE BETTER EFFECTIVE 
Bronchial asthma 39 11 6 22 
Perennial allergic 
rhinitis 6 6 
Nasal polyps 5 5 





II. Perennial Allergic Rhinitis —Kighteen patients with perennial allergic 
rhinitis are included in this report. Thirteen of these patients also had bronchial 
asthma. Meticorten was prescribed for sixteen patients, Meticortelone was given 
to twelve, and ten received both drugs at different times during their illness. 
Thirteen of the sixteen patients who were treated with Meticorten had good symp- 
tomatic relief, two had fair relief, and one did not respond at all. Nine of the 
twelve patients reacted favorably when on Meticortelone (Table VI). All six 
of the patients who received Meticorten and Meticortelone had equal benefit from 
each of these steroids (Table IV). Also, treatment with ACTH, cortisone, and 
hydrocortisone was no better than therapy with the newer steroids (Table V). 





y 


TABLE VI. PERENNIAL ALLERGIC RHINITIS 

















PER CENT 
TOTAL NUMBER RESULTS GOOD 
STEROID USED OF PATIENTS GOOD | FAIR l POOR | RESULTS 
Meticorten 16 is 2 1 81 
Meticortelone ‘ 12 9 3 75 





III. Pollinosis (Seasonal Allergic Rhinitis).—Thirteen patients who had 
severe, uncontrollable ragweed hay fever were treated. Eleven of these received 
Meticortelone, one received Meticorten, and one received both steroids at differ- 
ent times. The dosage schedule was as previously described. The results are i 
recorded in Table VII. All but two patients had satisfactory results. It was 
noted that it required an average of twenty-four to thirty hours after the steroid 
was administered before there was any noticeable beneficial effect. One patient 
reported considerable relief within eight hours. Within twenty-four to thirty-six 
hours after the steroid was stopped symptoms recurred as before. 





TABLE VII. SEASONAL ALLERGIC RHINITIS 

















TOTAL NUMBER | RESULTS 
STEROID USED OF PATIENTS | GOOD | FAIR | POOR 
Meticorten 1 1 
Meticortelone 11 9 2 
Both il 1 





IV. Miscellaneous Conditions—Nine patients with nasal polyps, who had 
other major allergies, were treated with these substances. Two patients received 
Meticorten, two received Meticortelone, and five received both at one time or 
another. Five of these nine patients had previously been on either cortisone or 
hydrocortisone. All five of these patients were better on the newer steroids. 
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Although the polyps shrank with adequate doses of any of the steroids in all the 
patients, they preferred the newer steroids beeause of lessened side effects 
(Table V). However, these polyps would recur as soon as the steroid was 
stopped or lowered below the effective maintenance dosage. 

Nine patients with atopic dermatitis were given these new steroids; five had 
Meticortelone, three had Meticorten, and one had both. During the course of 
steroid therapy, eight patients had clearing of the skin lesions (Table VIII). 
One patient had no relief from the skin condition, although he obtained some 
relief from his asthma symptoms. However, 40 mg. of Meticorten daily for 
four days was required to control the symptoms of one man with severe general- 
ized atopic dermatitis. The steroids were given in these cases of severe atopic 
dermatitis for short periods of time to tide the patients over extreme exacer- 
bations of the illness, then were gradually reduced and stopped. 


TABLE VIII. MISCELLANEOUS ALLERGIC DISORDERS 














| TOTAL NUMBER RESULTS 
CONDITION TREATED | OF PATIENTS GOOD | FAIR | POOR 
Nasal polyps 9 9 
Atopic eczema 9 8 1 
Chronie urticaria 2 1 1 
Contact dermatitis 2 1 1 
Gastrointestinal allergy 1 1 








Two patients with chronic urticaria were given these steroids. One had 
good relief; the other, with associated angioneurotic edema, had no _ benefit 
despite 20 mg. daily for fourteen days. 

Rather equivocal results were obtained in one patient with contact der- 
matitis; the other had fair improvement. One patient with gastrointestinal 
allergy was not benefited. 

SIDE EFFECTS 

Some of the side effects of prednisone and prednisolone are similar to the 
hyperphysiologie effects of ACTH, cortisone, and hydrocortisone. Usually, the 
larger the dose of steroids, the greater is the incidence of these ill effects. When 
the minimum dose is utilized, however, the number of side effects markedly 
decreases. Certain patients would have more than one side effect. The type 
and incidence of these outward reactions with Meticorten and Meticortelone are 


listed in Table IX. 


TABLE IX. SIDE EFFECTS 

















TYPES | METICORTEN | METICORTELONE 
Gastrointestinal 10 9 
Bloating ‘ 
Edema } ae 3 4 
“ (Moon facies 
Genitourinary 4 
Pruritus 1 1 
Miscellaneous ‘ 3 
Total number of side effects 21 21 
Number of patients 08 81* 
Number of patients with side effects 14 13 


*Thirteen of these were hay fever patients on short-term therapy. 
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The most disturbing side effeets with these new steroids are those related : li 
to the gastrointestinal tract. Ten of the fifty-eight patients treated with Meticor- d V 
ten and nine of the eighty-one given Meticortelone complained of either severe : , 


epigastric pain, nausea, cramps, or diarrhea. Two patients could tolerate one, 
but not the other, of these substances. An additional four patients were able 

j to continue taking the medication when given antacids concomitantly. However, 
one patient had marked aggravation of a dormant peptic ulcer with severe 
symptoms but no bleeding. X-ray pictures of the upper gastrointestinal tract 
on all the other patients complaining of epigastric pain were normal. Only 

i four of these patients had to stop taking the steroids because of these gastro- 
intestinal complaints. 


= &, Zw 


Seven of the 101 patients given prednisone or prednisolone had moon facies 
or bloating. These symptoms cleared with the omission of the steroid. 


Another interesting side effect noted with these steroids involved the genito- 
urinary tract. A 4-year-old boy with severe asthma developed a urinary fre- 
queney and nocturia while taking 20 mg. of Meticortelone daily. Urinalysis and 
blood sugar were found to be within normal limits. Upon lowering the dosage, 
the symptoms ceased. One other patient had frequeney of urination and two 
additional children developed enuresis while on this steroid. Meticorten was not 
given to children in this series. 


— = ee ot 


ee ae ae 


if al 


Itching of the skin, particularly the breasts and perineum, was reported 
by two patients. Other miscellaneous effects noted while taking these steroids 
were euphoria, hot flashes, and perspiration, as well as insomnia, backaches, lack 
of libido, and weaknes. ¢ 


a 





pa 


COMPARATIVE SIDE EFFECTS 


Forty-two patients who had been on either cortisone, hydrocortisone, or 
ACTH were later switched to one or both of the newer steroids, Meticorten and 
Meticortelone. Nine of these forty-two patients had side effects from the older 
steroids. The primary difficulty included marked edema, weight gain, bloating, 
and moon facies. All but two of these nine patients could tolerate one or thie 
other of the newer steroids without side reactions. 


TABLE X. COMPARATIVE SIDE EFFECTS 














| ACTH,E & F |  METICORTEN | METICORTELONE 
Number of patients treated 42 58 Si : 
| Number with side effects ee 14 13 
{ Total number of side effects 21 21 21 
Number of patients who had to stop if 3 5 





*Thirteen of these were hay fever patients on short-term therapy. 


The incidence of side effects as found with Meticorten or Meticortelone is 
demonstrated in Table X. Of the fifty-eight patients treated with Meticorten, 
fourteen had a total of twenty-one side effects. Meticortelone produced similar 
ill effects in thirteen patients, having also a total of twenty-one side effects. 
However, it must be recalled that thirteen of these Meticortelone-treated patients 
were hay fever sufferers and took the steroid for only four days. With this 








oe 
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limited number of patients, one would conclude that the incidence of side effects 
with prednisone and prednisolone is essentially the same, although one patient 
might be able to tolerate one better than the other. 

All these side effects disappeared with the discontinuation of the steroids. 
Most of the patients on continued treatment lost the side effects with a lower 
dose. Only three patients had to discontinue Meticorten and five Meticortelone 
because of the severity of the side effects. 


DISCUSSION 


The value of Meticorten and Meticortelone in the symptomatic treatment of 
various allergic disorders is quite evident from the data presented. It was 
found that both of these steroids were equally effective. It was felt that Meticor- 
telone did not improve the effect or decrease the side effects as compared to 
Meticorten. The value of these newer steroids over the earlier steroids is that 
there is less sodium retention and weight gain; hence, a low-salt diet and supple- 
mental potassium are not necessary. Only five patients in this study gained more 
than 5 pounds; none had edema or changes in the sodium and potassium. This 
weight gain was due to better appetite and well-being in three patients with 
severe asthma. One other was pregnant. 

The number and degree of side effects from Meticorten and Meticortelone, 
although distinetly less than with cortisone and hydrocortisone, indicate clearly 
that these substances are very potent and not without danger. These steroids 
must not be given promiscuously. Frequent clinical observations and adjusting 
of dosage are necessary. The possibility of masking of infection, aggravation 
of ulcers, production of diabetes, precipitation of psychoses, and flare-up of a 
dormant tuberculosis must always be kept in mind. 

Not all patients obtain good results with these steroids and at times intra- 
venous ACTH, which probably stimulates the production of many types of 
corticoids, would be most valuable. There were three patients in our group who 
obtained better results with cortisone than with the newer steroids. Despite all 
the beneficial results obtained with all the various steroids, they still are not a 
substitute for complete allergic management. The etiological agents must be 
determined, if possible, and then eliminated. Hyposensitization therapy for 
various pollens, fungi, and dusts when indicated is most important, as are the 
usually accepted symptomatic measures. One should reserve these steroids 
for those patients in whom the above techniques are no longer helpful. 


SUMMARY AND CONCLUSION 


Meticorten and/or Meticortelone was given to 101 allergic patients with a 
total of 132 various hypersensitive manifestations. There was no apparent 
difference in the effectiveness or side effects of these two steroids. They are 
three to five times more potent, milligram for milligram, than the older steroids, 
cortisone and hydrocortisone. 

The chief advantage of Meticorten and Meticortelone over the other steroids 
is that they do not produce sodium retention or potassium depletion. However, 
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the gastrointestinal side effects from these substances are occasionally disturbing 
not only to the patient, but to the physician as well. 

Although the steroids are not a substitute for specific therapy, such as deter- 
mination of the etiological agents and their avoidance, they are excellent tools 
for symptomatie relief of various allergic disorders when indicated. The steroids 
of choice would be prednisone and prednisolone at present. 
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TREATMENT OF SEASONAL AND PERENNIAL ALLERGIC RHINITIS 
WITH PREDNISONE AND PREDNISOLONE* 


Earu B. Brown, M.D., F.A.C.P.,** anp THomas SEIDEMAN, M.D.,*** 
Bronx, N. Y. 


N 1952 we' reported that small doses of cortisone with an antihistamine did 

not adequately relieve symptoms of ragweed hay fever. We repeated this 
study in 1953,* substituting for cortisone small doses of hydrocortisone, with 
similar unsatisfactory results. The advent of prednisone and prednisolone, 
reported to be five to eight times® as potent as the older steroids and much 
less toxie, suggested that the new compounds might be efficacious in the treat- 
ment of hay fever. The present study was undertaken to determine the effect 
of small doses of prednisone and prednisolone in the treatment of ragweed 
pollinosis. As it seemed unlikely that these new drugs in dosages as low as 
15 to 20 mg. daily for two or three weeks would cause serious side reactions, 
we thought that this treatment, costing little and requiring minimum super- 
vision, might be appropriate for patients with hay fever. 


PROCEDURE 


One hundred fifty-seven patients, who either had responded poorly to courses 
of hyposensitization or had received no previous treatment, were given a trial 
with the new drugs between Aug. 15 and Sept. 30, 1955. Of these 157 patients, 
seventy-nine received prednisone or prednisolone. As previous studies had 
disclosed no clinical difference in the actions of the two drugs, the report does 
not specify which of the two compounds was used in various cases. All patients 
were carefully questioned to sereen out those with history of diabetes mellitus, 
hypertension, pulmonary tuberculosis, or significant gastrointestinal illness. 
Seventy-eight similar patients with hay fever served as controls and were 
allowed to take, as necessary, any medication other than the steroids. Each 
patient in the study was given a card on which he was to keep a day-by-day 
record of hay fever symptoms. For the purpose of statistics, severe symptoms 
were rated 3, moderate symptoms 2, slight symptoms 1, and no symptoms 0. 

In all cases the diagnosis of ragweed pollinosis was confirmed by intra- 
cutaneous tests. Hyposensitization therapy was continued throughout the 
study in those patients who had been seen prior to June, 1955. Besides listing 
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TaBLe I. TREATMENT OF Fipry-FIvE PATIENTS WiTH RAGWEED INJECTIONS AS WELL AS 
STEROID MEDICATION 

















PERIOD OF 
TOTAL TREATMENT DOSAGE DURATION OF 
AMOUNT OF WITH RAGWEED PREVIOUS 
STEROID STEROID RESULTS 1955 THERAPY RESULTS 
PATIENT (MG. ) (DAYS) 1955 (P.N.U.) (YEARS ) 1954 

M. M. 250 17 Excellent 60 2 Poor q 

Cra. 210 14 Good 700 4 Fair j 

H. B. 250 14 Excellent 1,500 4 Poor : 
i S43; 40 2 Excellent 2,000 E Poor 3 

B. B. 350 21 Good 5,000 3 Poor 

KA. 240 15 Good 100 1 Poor 

D. V. 290 20 Good 500 1 Poor 

zn €, 230 15 Excellent 2,000 2 Fair 

C. M. 210 14 Excellent 350 5 Fair 

B. N. 210 14 Good 150 20 Fair 7 

F.S. 220 15 Good 3,500 5 Fair 

B.D. 100 5 Excellent 500 1 eee % 

L. E. 100 6 Good 100 4 Fair 4 

2. 230 18 Exeellent 6,000 3 Fair 

K. RB. 160 8 Excellent 2,500 4 Fair 

G. C. 280 20 Excellent 4,000 1 ee 

M. M. 155 9 Good 8,000 if Fair 

C. H. 200 13 Good 300 3 Fair 

G. 8. 500 36 Good 4,500 5 Poor 

R. D. 205 14 Good 5,000 2 Poor 

S. S. 220 15 Excellent 6,500 3 Poor 

KA. 95 23 Excellent 600 6 Fair : 

G. B. 215 15 Excellent 3,500 5 Poor 

iA. 255 18 Excellent 70 a oe 

M.N. 200 22 Excellent 1,500 1 een 

LB. 240 26 Excellent 11,000 6 Fair 

B. B. 200 14 Excellent 8,000 4 Fair 

C. EB. 155 slat Excellent 12.000 2 Fair 

E.G. 320 23 Good 12,000 1 ain 

L. F. 210 20 Excellent 7,000 3 Fair . 

B. G. 120 8 Good 3,000 2 Poor 

E. A. 250 32 Excellent 2,000 3 Fair - 

A. M. 105 if Fair 4,000 1 anes ‘ 

G. J. 105 11 Poor 150 1 aa 

L. 8. 210 14 Good 9,000 4 Fair E 

GA, 260 9 Excellent 1,000 a se 4 

A.M. 225 15 Excellent 1,200 3 Fair S 

N.D. 210 14 Good 8,000 2 Poor 

R. A. 260 19 Good 6,000 3 Fair 

M. 8. 230 16 Excellent 300 1 a t 

M. M. 290 9 Good 8,000 1 wedge 

S. E. 245 17 Excellent 12.000 3 Fair y 

hea! he 210 14 Good 3,500 3 Fair 

KN. 95 7 Poor 4,000 7 Fair z 
B41. 95 7 Fair 550 4 Poor % 

G. D. 175 14 Good 4,000 2 Poor 

D.S. 125 13 Good 300 2 Poor 

oe 135 dit Good 300 3 Poor = 

K. W. aie en Good 5,000 4 Poor 

PB. 380 23 Excellent 11,000 2 Fair 

awe. 190 16 Excellent 1,000 1 eee 

E. F. 215 14 Good 18,000 3 Poor 

S. G. 205 14 Excellent 22,000 3 Fair = 

S. O. 250 26 Excellent 6.000 5 Poor 

B.D. 170 19 Excellent 2,500 5 Poor 


a ti 











Sc oat 
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TABLE 14. PATIENTS WITH RAGWEED HAy FEVER TREATED IN 1955 WitTH STEROIDS ALONE 

















TOTAL AMOUNT OF DURATION OF 
STEROID TREATMENT 

PATIENT (MG.) (DAYS) RESULT* 
R. C. 315 18 Good 
PA. 170 13 Excellent 
G. B. 205 14 Good 

M. L. 205 14 Excellent 
S. L. 490 31 Good 

Ke. G. 285 21 Good 

E. C. 280 22 Good 
SF. 255 23 Good 
P.M. 225 12 Good 

M. R. 115 10 Excellent 
Tae ee 130 8 Excellent 
F. M. 205 12 Excellent 
S. R. 320 20 Excellent 
Pl eel 220 15 Excellent 
iB. A 220 14 Excellent 
S. C. 195 20 Excellent 
D. F. 178 19 Excellent 
Be 345 20 Excellent 
P.O; 245 14 Excellent 
B.R 200 15 Excellent 
C. D. 315 16 Good 
R..b. 240 22 Excellent 
F. M. 210 30 Poor 

B. E. 80 6 Good 

*Excellent = 90 to 100 per cent relief. 
Good = 75 to 90 per cent relief. 


Fair = 40 to 75 per cent relief. 
Poor = 0 to 40 per cent relief. 


TABLE II. Patients WitH RAGWEED Hay FEVER TREATED IN 1955 WITH STEROIDS* ALONE 








DURATION OF THERAPY 





(DAYS) NUMBER OF PATIENTS 
1 to 5 2t 
5 to 10 12 
10 to 15 25 
15 to 20 19 
Over 20 21 





*Average dose, 15 to 20 mg. per day. 
+Abdominal cramps were so severe in one patient that steroid medication was discon- 
tinued within twenty-four hours after first dose. 


TABLE III. COMPARISON OF RESULTS WITH AND WITHOUT STEROIDS IN TREATMENT OF 
RAGWEED HAy FEVER 








TREATMENT WITH STEROIDS TREATMENT WITHOUT STEROIDS 





RELIEF OBTAINED 1955* 1954* 
(PER CENT) (NUMBER OF PATIENTS) (NUMBER OF PATIENTS) 
90 to 100 42 0 
75 to 90 BS: 0 
40 to 75 2 24 
0 to 40 2t 20 
79 44 





*Thirty-five patients had not been under treatment of any kind in 1954. 
+Abdominal cramps were so severe in one patient that steroid medication was discon- 
tinued within twenty-four hours. 
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the patients who received the steroids, Tables I and IA give the dosage 
and the duration of treatment in each ease. Of the 157 patients, 143 took 
the medication for over ten days. However, only twenty-one required the 
steroids for more than three weeks; one patient received 490 mg. in thirty-one 
days. Table II gives a summary of the figures in Table IA. 

Seventy-five patients of the seventy-nine obtained over 75 per cent relief 
on dosages of 15 to 20 mg. a day; only nineteen of the seventy-eight control 
patients had a similar response. Table III compares the results of treatment 
in 1954 and in 1955 in the group of patients who received the steroids in 1955. 


AUGUST 13 SEPTEMBER 1 


4 
' 
———<<=TREATED CONTROL ———- POLLEN COUNT = + 20 POINTS 


Fig. 1.—Treatment of ragweed pollinosis with prednisone and prednisolone. 


The line graph in Fig. 1 compares the severity of symptoms in the treated group 
and in the control group. The figures for severity are plotted against the 
days, that is, 3—severe, 2—moderate, 1—slight, 0—nil. The pollen count, 
made by the Jewish Hospital of Brooklyn, New York, was also charted. The 


TABLE IV. Sipe REACTIONS IN SEVENTY-NINE PATIENTS WitH RAGWEED HAy FEVER TREATED 
WITH STEROIDS 








SIDE REACTION NUMBER OF PATIENTS 


Nocturia 5 
Insomnia o 
Drowsiness i 
Headache 1 
1 
1 
3 





Excitement 
Nervousness 
Epigastric distress 
15* 





*One patient complained of two symptoms. 
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TREATMENT OF PERENNIAL ALLERGIC RHINITIS WITH STEROIDS 




















BROWN AND SEIDEMAN: 
? TABLE V. 
q i | DURATION | 
4 TOTAL or | 
3 DOSAGE INITIAL THERAPY | 
; PATIENT (MG. ) | DOSAGE (DAYS) | 
q E. D. 440 10 mg. q.i. d. 29 
T. J..M. 360 10 mg. t.i. d. 56 
Trial No. 1 
Trial No.2 315 10 mg. b. i. d. 36 
(4 weeks 
later) 
M. W. 300 10 mg. q.i.d. 17 
Trial No. 1 
Trial No.2 315 10 mg. t.i. d. 42 
4 (1 month 
bi after first 
3 trial) 
q E.G. 600 10 mg. q. i. d. 42 
3 Trial No. 1 
Trial No.2 200 10 mg. b. i. d. 17 
(42 days 
after first 
trial) 
Trial No. 3 240 10 mg. t.i.d. 13 


(6 weeks 
later) 


RESULT 


SIDE REACTION 





Within 24 hours patient 
stated he felt better than 
at any time in previous 
year; in 5 days turbinates, 
which had been swollen and 
boggy, became normal; na- 
sal mucous membranes still 
pale, but no longer edema- 
tous 


Within 24 hours marked re- 
lief; after 7 days felt best 
he had for 2 years; se- 
cretion much less; when 
dosage was reduced to 5 
mg. a day symptoms re- 
turned slightly, and dis- 
appeared when dosage was 
increased to 7.5 me. a day 


Patient asymptomatic with- 
in 48 hours and remained 
so as long as dosage was 


not below 7.5 mg. a day 


In 4 days marked nasal ob- 
struction due to severe na- 
sal edema entirely gone; 
only about 20 per cent of 
symptoms returned when 
dosage was reduced 


Same result 


90 per cent relief within 3 
days, polyps disappeared, 
nasal mucous membranes 
and turbinates were shrunk ; 
slight secretion visible 
when dosage was cut to 7.5 
mg. a day, and about 50 
per cent of patient’s symp- 
toms recurred 


Same result as before 


90 per cent relief in 18 
hours 


None 


Fatigue at end of 
day; blood chlo- 
rides and urea 
slightly elevated, 
but at end of 10 
days returned to 
normal 


None 


Aeneform eruption 
after 14 days’ 
therapy; urinary 
frequency and noc- 
turia noted on 
higher doses only; 
hyperacidity, which 
disappeared when 
medication was 
given with milk 


Noeturia recurred 


Noeturia; consti- 
pation—disap- 
peared on lower 
dosage; erythema- 
tous rash on both 
legs 


None 


None 
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TABLE V—CONT’D 








DURATION 












TOTAL OF 
DOSAGE INITIAL THERAPY 
PATIENT (MG.) DOSAGE (DAYS) RESULT SIDE REACTION 
S. G. 390 10sme: t.a5d. 41 70 per cent relief obtained Urinary frequency 





in 5 days, 100 per cent in and nocturia 
12 days; when dosage was 
cut to under 10 mg. a day, 
symptoms tended to recur; 
when antihistamine was 
added (previously had been 
of no value) symptoms 
were relieved 































Within 7 days 80 per cent Feeling of exhaus- 
relief obtained, polyps dis- tion at end of day 
appeared; secretion still disappeared at dos- 
present but patient no age of 5 mg. a day 
longer had edema of turbi- and returned at 
nates or nasal mucosa; at dosage of 10 mg.; 
the end of 14 days 100 per all blood and urine 
cent relief; as dosage was studies normal 
eut to 5 mg. a day symp- 

toms recurred. 















symptoms of both groups increased in severity as the pollen count rose, but the 
group treated with steroids enjoyed marked relief as compared with the 
control group. 

Fourteen patients developed a total of fifteen side reactions, but in only 
one case was a reaction so severe as to require withdrawal of medication 
(Table IV). 

Six patients with severe perennial allergic rhinitis were given a total of 
ten trials of prednisone or prednisolone between March and November, 1955 
(Table V). In previous years these patients had failed to respond to 
symptomatic medication and attempts at hyposensitization. It was possible 
to keep patients relatively free of symptoms on small doses of the steroids 
given coutinuously over long periods. When the steroids were withdrawn 
relief continued for fourteen to forty-two days. When steroid medication was 
reinstituted it was found possible to commence with a smaller dosage, and 
symptoms were relieved more quickly than in the original course of treatment. 
Four of the six patients complained of fatigue, two developed urinary frequency, 
two developed nocturia, one developed acneform eruption, and one developed 
gastric hyperacidity. In no case was it necessary to withdraw the steroid 
because of side reactions. In each of the six patients nasal symptoms recurred 
when the dosage of the steroid was reduced below 7.5 mg. per day. 



















SUMMARY 


One hundred fifty-seven patients with ragweed pollinosis who had had 
no previous treatment or who had responded poorly to hyposensitization therapy 
were studied from Aug. 15 to Sept. 30, 1955. Seventy-nine were given predni- 
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sone or prednisolone at a daily dosage of 15 to 20 mg. for periods of one to 
thirty-one days. Relief of symptoms in the patients treated with prednisone 
and prednisolone is compared with results in a control group. 

Seventy-five of the seventy-nine patients in the treated group experienced 
over 75 per cent relief. Only nineteen of seventy-eight in the control 
group had comparable results. 

Six patients with perennial allergic rhinitis were given a total of ten 
trials on the steroids, with excellent results. 

Of the eighty-five patients with seasonal and perennial allergic rhinitis, 
seventeen developed side reactions; only one of these was severe. 
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A STUDY OF BEHAVIOR PATTERNS IN ASTHMATIC CHILDREN 


M. CoLEMAN Harris, M.D., SAN Francisco, Cauir., AND NORMAN SHURE, M.D., 
Los ANGELES, CALIF. 


HE effect of emotions on the physical processes of the body is a fact born 

of antiquity. There will be no attempt in this article to refute or invalidate 
a basic truth which has been demonstrated repeatedly, in good health as well 
as in illness, to be an important facet of daily life. It is readily admitted, 
therefore, that variegated emotions may be and often are a determining factor 
in the well-being of a person, contributing mightily to illness or convalescence, 
as the case may be; furthermore, that functional disturbances can eventually 
result in irreversible pathologie change is not inconceivable. Our recent under- 
standing of the function of pituitary-adrenal axis in response to nonspecific 
stresses helps to clarify this process. 

In the five decades since the birth of psychoanalytic thought, however, 
proponents of the Freudian school, as well as their former disciples who in 
turn organized schools of their own, have made numerous surveys which have 
been interpreted to indicate that certain definite patterns of behavior and 
certain emotional factors are characteristic of distinct disease entities. Thus, 
the theory of specificity as applied to this concept is translated to indicate 
that organic responses to emotional stimuli depend on the nature of the pre- 
cipitating stimulus. Just as erying follows sorrow, laughter results from joy, 
and blushing accompanies embarrassment, so withheld hostility is followed by 
cardiovascular disturbances, such as hypertension, and dependency by gastro- 
intestinal disturbances, such as peptie uleer. It has been assumed that each 
emotional state has its own physiologic syndrome. 

Distinct personality types have been described as being specifically pre- 
disposed to certain diseases. This coneept has gained wide acceptance. The 
peptie uleer patient has been depicted as the ambitious, hard-working, salesman 
type who is oversensitive and overeonscientious. The coronary patient is de- 
seribed as the long-range planner who consistently strives toward success and 
accomplishment with great control and persistence. The accident-prone fracture 
patient, in contrast, is usually impulsive, has little plan for the future, lives 
for the present only, and is somewhat daring and adventurous. As might be 
expected, allergic disease, particularly bronchial asthma, has been the subject 
of much investigation from this point of view. 

French and Alexander’s' conclusions on the psychogenic factors present 
in bronchial asthma have been widely publicized. These investigators conclude 
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that the common underlying pattern of the group of asthmatic patients they 
had studied was an excessive dependence on the mother, with accompanying 
fear of estrangement. The asthmatie attack, in the language of psychiatry, 
has been described as representing the stifled ery of such a child. Others have 
remarked on this connection between crying and asthma; patients with asthma 
are often described as having difficulty in erying. This implied maternal 
rejection was explored by Miller and Baruch,? who found practically 100 per 
cent overt rejection on the part of the mother in their group of asthmatic 
patients under allergic and psychiatric care. 

When one confines his reading on the subject to the literature of one 
group of psychiatric thought, the problem appears simple. However, as soon 
as he reads studies of other equally qualified psychiatrists of different orienta- 
tion, reporting on a similar group of eases, the problem becomes confused. 
Kor example, Abramson,’ who writes that on the basis of his studies ‘‘the 
allergic child is not primarily rejected but that rather the opposite may occur,” 
coins the term mutual engulfment to express a narcissistic desire on the part 
of the parents to idealize the child as a perfect substitute for their own de- 
ficiencies. Any rejection, if present, is secondary to the thwarted rage of the 
parent. 

Langeveld? takes issue with these theories. He cannot agree with the 
frequently repeated explanation that the asthmatie attack suggests the stifled 
ery of a child longing for its mother. Neither does he confirm the finding of 
the obviously rejecting mother in his group of asthmatie patients. He agrees 
that a strong dependency may exist, but feels that this dependency is more 
likely the result, rather than an accompanying factor predisposing to the 
disease. Similarly, Rogerson, Hardeastle, and Duguid® believe that the over- 
protection attributed to maternal guilt reaction usually follows, rather than 
precedes, the illness. Ziskind® completely denies any proof of connection be- 
tween asthma and emotional disturbances except as a secondary and non- 
specifie factor. 

Schatia,* on the basis of Rorschach tests, was impressed with a personality 
type which she described as compulsive. Previously, using other techniques 
of investigation, MeDermott and Cobb* had deseribed a similar compulsive 
type of personality with exaggerated orderliness and cleanliness. However, 
Brown and Goiten® describe a different type of ‘‘respiratory personality’’ in 
their asthmatie subjects. They found that the asthmatie person was of a 
“evelothymie disposition associated with paranoid feature, repressed hostility 
and self punishment motives.’’ Leigh,!° in his very eritical review, concludes 
that no specific constellation has been proved to exist in asthmatie persons. 

In no other field of medicine are we aware of such sharp differences of 
opinion and so wide a variation in interpretation of material gleaned from 
study of the psychiatric factors in a single disease entity. It is not unusual 
for psyehiatrists of diverse schools of orientation to disagree violently on the 
interpretation of identical situations and behavioral character:sties. Freud’s™ 
complete disgust with his former colleagues, Adler and Jung, is a matter of 
record, 
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Practically all investigations of this type have been done by psychiatrists 
and psychologists. The very nature of psychosomatic methodology precludes 
duplication or confirmation of the results, as is common in other branches 
of medical science. In addition, the techniques used for the study of person- 
ality and behavior patterns, such as dream analysis, study of life history, 
verbalization, free association, et cetera, necessarily involve interpretation by 
the investigator, a procedure which is difficult to divorce from subjective 
processes. Therefore, the average paper on this subject consists primarily of 
excerpts of conversation, plus fragments of ease history, plus the investigator’s 
interpretation. 


These reports have been widely and uncritically accepted as fact, even 
by allergists. To our knowledge, no study of the psychosomatic factors in 
asthma has been performed by allergists who were not adherents of one or 
another of the schools of psychiatry. For these reasons, we have sought an 
objective and less ambiguous method of evaluation to determine the presence 
of an underlying pattern of emotional behavior in bronchial asthma. 

In a previous report one of us was impressed with the singularly small 
number of asthmatie children committed to the Child Guidance Center in San 
Franciseo.’? These children were detained in the home because they were 
juvenile delinquents, because their parents had deserted them and a foster 
home was being sought, or because no one wanted them at all. In short, they 
were perfect examples of children without the protection of a parent. For the 
delinquent children, we could supply an explanation from the frequently ex- 
pressed psychoanalytic point of view: delinquent children are not asthmatic 
because they have their delinquency as an outlet and need not use the symptom 
of asthma. (As one of our colleagues pointed out, a notorious criminal was a 
severe asthmatic who had asthma only when at home, and lost his asthma during 
his life of crime.) However, we wondered why, if: this were true, the asthma 
did not recur when the children were placed in strict protective custody in 
which they could no longer act out their inner conflicts. It was not difficult 
to supply an explanation for this: these children might be described as having 
substituted the security of a warm bed and three meals a day, drab as they 
may be, for the insecurity of their homes and unloving parents. Yet, we could 
not convince ourselves that the restrictive discipline and routine supervision 
of a detention home were ample substitutes for maternal love and affection. 
Furthermore, since these children did not know how long they would be 
detained in the home or where they would go when they were released, one 
could hardly classify their status as one of security. 


On the other hand, as allergists, we could think of many less obscure 
reasons why these children might have been improved upon entrance into this 
jail-like atmosphere. For example, the children could easily have been allergic 
to dust, animal hair and dander, and the common pollen of grasses and weeds. 
The cement-paved playground of the home, the straw mattresses and _ pillows, 
the absence of rugs and other dust catchers, the prohibition of pets, and the 
location of the home far from normal vegetation constitute what could almost 
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be considered ideal hypoallergenic surroundings. We do not pretend to know 
the exact answers, but we definitely suspect that all these factors are important. 

These observations prompted us to study the incidence of asthma and 
concomitant behavior problems in a large group of school children. These 
children were from families of a socioeconomic level well above that of the 
children studied in the Child Guidance Center. The evaluation of the psy- 
chosomatie factors was based on an unbiased appraisal of the emotional prob- 
lems and behavior pattern of each child as recorded by the child’s teacher 
following observation for a period of not less than six months. This record 
was not prepared primarily for the purposes of this study, a procedure which 
might prejudice the report, but rather as a routine procedure for each child. 
As will be seen from Tables I and II, these are shrewd analyses based on 
training and experience in judging children. 

School children between the ages of 6 and 12 years were selected for 
this study. These were well-cared-for children, from excellent homes, with 
intelligent parents. Each child was examined thoroughly by one of us and, in 
addition, a medical questionnaire was completed by the parents. Children 
with asthma and other physical or obvious emotional problems were examined 
several times. Each absence from school exceeding five days was investigated 
to determine the cause. The study included children from two elementary 
schools with a combined census of 1,489. Those of kindergarten age were 
omitted from our statisties, since they had not been under observation for a 
sufficiently long period of time to permit conclusive opinions. 

There were 1,263 children studied, with twenty-five cases of asthma, con- 
stituting 2 per cent. Of the twenty-five with asthma, twenty-one has associated 
allergic manifestations; nineteen had hay fever, two had atopic eezema, and 
one had allergic conjunctivitis. The pertinent portions of this study are the 
comments reported on the record of each child. In this reeord, the teacher was 
asked to comment on summary and observations of the child’s emotional growth 
and control, social adjustment, work habits, special abilities, and interests. 
These records of the asthmatic children were studied and the age, sex, presence 
of associated allergies, and the intelligence quotient as measured by Binet 
standards were tabulated. As a control, a representative group of children of 
comparable age from the same schools, with reports by the same observers, was 
studied. All these control children were in the same rooms as those with 
asthma. Since the same teachers made the evaluation, we can consider the 
comments as, in effect, absolute comparison. These are recorded in Tables 
I and II. 

The picture of a child as portrayed by the teacher, in our opinion, is a 
natural means of judging the emotional behavior pattern of the individual 
child, since she studies the child in a normal atmosphere and compares him 
with other children in the identical environment. 

In his very excellent textbook, Ziskind® gives a graphie account of the 
behavior of the child in certain aspects of child-parent relationships. The most 
significant of these are (1) maternal overprotection, (2) parental rejection, 
and (3) sibling rivalry. 
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TABLE I. APPRAISAL OF CHILDREN WITH ASTHMA 
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F 
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Hay fever 


Hay fever 


None 


Hay fever; 
eczema 


Hay fever 


Hay fever 


None 


Conjune- 
tivitis 


Hay fever 


Hay fever 


| 
| 


ASSOCIATED 

NO. | AGE | 1.Q. | SEX | ALLERGIES 

1 10 100 M Hay fever 

2 9 88 M Hay fever 

3 8 109 M Hay fever 

4 12 1146 M Hay fever 

| 

5 611 96 M Hay fever 

6 8 101 M Hay fever 

7 S 97 M Hay fever 


BEHAVIOR IN CLASS 





work is slow; (¢) little improvement in written 
work; (d) needs help in self-control 


(a 


— 


Shy but good worker; (b) repressed, tense, adult 
behavior; (¢) still tense; (d) art ability, enjoys 
group work 


(a) 
(a) 


Sincere worker; tries so hard 

New boy; seems well adjusted; (b) fine boy; 
excellent citizen; (¢) participates enthusiastically 
in all activities; (d) excellent leader; well ad- 
justed 


(a 


Mature mind; fine expression; (b) self-conscious 
in group participation; (c) can be good worker; 
(d) must be constantly pushed; needs help in 
skills 


Inattentive; 
tive; (¢) 


(b) very immature; slow; inatten- 
van work if encouraged; is trying 

(b) fa- 
has improved 
well, but. still 


Much growth, still shy and immature; 
tigues physically very soon; (c) 
physically; (d) can read quite 
needs reassurance 





Very good student in everything 
No data 


Excellent student in every way; (b) a real prize; 
(ec) good student; very quiet; (d) quiet, with- 
drawn, good academically; (e) works well but 
needs to feel more free; (f) lack both social 
and academic confidence 





(a 


Good worker; quiet, finger-nail biter; (b) good 
adjustment; hard to keep his interest and atten- 
tion; (¢) good worker; physically strong; hand- 
writing poor; (d) poised, intelligent, interested, 
well adjusted, good progress; (e) good worker; 
interested; (f) mature, good worker 


(a 


Very immature, sensitive and unbalanced; nice 
manners; (b) seems slightly repressed; conscien- 
tious; (¢) works hard; mother seems a bit over- 
anxious about progress; (d) misses school because 
of health but works hard at school; (e) good in 
social growth and confidence 


Well adjusted but lacks self-control at times; 
(b) good work habits; (¢) well adjusted in many 
ways but still lacks self-control; good work 
habits 





Well adjusted; good work habits; 
easily, insecure, tense 


(b) fatigues 


Does not get along too well with others; (b) 
sapable, needs praise; (c) improving; (d) good 
social adjustment 


Does not work to ability; (b) lazy 


(a) Good worker but has speech difficulty; (b) speech 
problem; immature, needs guidance and encour- 


agement to succeed; (¢) speech difficulty 
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TABLE I—ContT’p 








CASE ASSOCIATED | 


NO. AGE 1.Q. | SEX ALLERGIES | BEHAVIOR IN CLASS 





18 8 116 M Hay fever (a) Lively but good worker, needs help; eager to 
lead; (b) eager to lead; very restless; (c) eager 
to lead; very talkative; (d) good helper; (e) 
talks incessantly, needs supervision for best work; 
(f) needs love; talks and talks; average worker; 
(g) still talks incessantly, artistic; reading dif- 
ficulty 


Hay fever Immature; not too obedient; (b) good at art; a 
little talkative; can do neat work; can read better 
if better attention; (c) very talkative; absent a 
great deal; average work; (d) very silly; not 
liked by other children; (e) good worker; still 
fools around some; (f) capable student; quiet, 
but still plays around a bit; (g) wastes time; 
not working up to capacity 


Needs social adjustment to group; (b) girls are 
not cordial; needs individual home help in arith- 
metic; California schools more advanced than 
former school; (¢) needs the companionship of 
her own age; could do much better if she were 
not looking for social contact 


Hay fever Well adjusted; work habits good; (b) well ad- 
justed, work habits good but is inclined to hurry 
too much in her work 


Hay fever Needs careful guidance; absent a lot; (b) well 
adjusted; average student 


Hay fever Immature, works to capacity; (b) alert, illness 
retards progress 


None Quiet, mature, willing to work; quite dependable, 
late frequently and is careless with her belong- 
ings; loves to be praised and is usually praise- 
worthy; (b) mature, quiet but does not miss 
much; (c) quite droll; loves to have responsibility 
in class activities; (d) fair work habits, excel- 
lent student; (e) outstanding, needs help socially, 
lacks tact; (f) excellent worker and student; a 
little too short for her group; (g) contributes a 
great deal to class discussion and very capable; 
(h) fine student, inquiring mind; serious, an 
asset to any class 


M Hay fever (a) He has had previous reading experience and made 
rapid progress; (b) a little immature socially; 
(ec) an independent thinker; seems to dislike 
reading; (d) needs help in learning and joining 
in group play 





The submissive child who is dominated by his overprotective mother is 
usually dependent, infantile, well behaved, and obedient. This child usually 
takes a secondary role in play activity, prefers to be in the background, and 
avoids self-expression and self-assertiveness. 

The overprotected child who dominates a submissive mother tends to be 
aggressive. He usually is a bully, resents authority, and is likely to be ex- 
ceedingly demanding, especially when he does not get his own way. He is 
likely to be rude and ill-mannered, and to resist authority. 
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TABLE IJ. APPRAISAL OF CHILDREN WITHOUT ASTHMA 











CASE 
NO. | AGE | 1.Q. | SEX BEHAVIOR IN CLASS 
1 9 90 M (a) Inattentive, immature, needs to improve work habits; (b) 


average reader, lacking in motivation; shows this in relation 
to class and dependability 


2 10 127 F (a) Steady, dependable; (b) good worker, rather violent nature 
if aroused; (c) very self-contained, fine work, very com- 
petent, good control compared to previous term, superior 
abilities; (d) superior scholastically; (e) fine, well adjusted 
socially, sense of humor; (f) very capable in every way; 
(g) ditto above; (h) good student and fine girl but chil- 

{ dren do not seem to appreciate her too much; she realizes it, 
too, but carries on well anyhow; (i) gives very interesting 
book reports which children enjoy 


3 7 122 M (a) Quiet, good worker; (b) slow, needs to be watched, likely 
to dawdle; (c) much improved, working good 


4 5 107 F (a) Nice to have around; (b) good worker, dependable 


5 7 125 M (a) Good steady worker; (b) good worker; (¢) poor work 
habits; good social adjustment 


6 10 116 =F (a) Retiring, lacks self-confidence, needs much encouragement; 
has improved with encouragement; (b) headstrong, needs 
guidance in social contacts; capable, good worker; (c) does 
very good work; (d) good sport; (e) bright, sulky and 
pouty, lacks social adjustment; (f) very alert mentally but 
selfish and spiteful with friends, will cheat at times, excel- 
lent reader; (g) has made improvement, seems better ad- 
justed, still has peer problems; (h) improved in social con- 
fidence, does good work 


7 10 98 ity (a) Wonderful child, has much language difficulty; works so 
hard; (b) artistic child, easily distracted, language difficulty 
slows up her reading; (c) strong accent, thoughtful, indus- 
trious; child is capable of working independently; needs 
help in reading and enunciation; passed on trial; (d) imma- 
ture, language difficulty, speech class requested; retained to 
strengthen skills; artistic; (e) hard worker; solid citizen; 
(f) outstanding in arithmetic; (g) quiet and industrious 


8 7 131 M (a) Slow adjustment at first; very retiring; showing growth, 
great ability; (b) well adjusted, wonderful fund of general 
knowledge, fine vocabulary; good student 


136 M (a) very interesting boy, many hobbies, wonderful family life; 
(b) timid about beginning new work; nice work and play 
habits; conscientious, frequently gets bumped 


10 6 121 M (a) Well adjusted, good worker; (b) needs encouragement to 
participate; (c) not dependable on playground; average 
work 





Well adjusted, good worker; (b) fine adjustment and work; 
(ec) very fine worker—cooperative; (d) bubbling personality, 
most satisfactory all around; (e) superior work 


12 9 99 #F (a) Is often in too big a hurry to do the best that she can do 
in all things, is well adjusted in most things; (b) still in a 
hurry, very demanding, very capable with guidance, needs 
attention and affection; (c) needs a great deal of guidance, 
attention, and affection; (d) needs understanding, patience, 
and endurance; very demanding; (e) good worker; not 
socially adjusted; (f) could do better work, immature in 
work habits; needs and demands attention still; (g) unde- 

pendable; responds to affection 








CASE 

NO. 

me 6 
14 9 
15 6 
16 11 
17 Da! 
18 10 
19 10 
20 9 
21 11 
2 6 8 
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TABLE II—ConT’p 








BEHAVIOR IN CLASS 





89 


101 


87 


90 


122 


108 


92 


116 


113 


iy 


M 


M 


(a) Well adjusted, good work habits, lacks self-confidence; (b) 


(a) 


(a) 


(a 


—S 


(a 


wa 


(a 


— 


(a) 


(a) 


well adjusted, good work habits, lacks self-control in talk- 
ing; (c) more great strides toward self-control 


Has developed many poor social and work habits; does not 
complete a job; promoted only on insistence of Mrs. E.; 
immature, disobedient, cannot follow simple directions; (b) 
very immature, needs help with social relationships; responds 
to praise and affection; (¢) is improving; lives in a very 
imaginative world; loves constructing; (d) not entirely 
trustworthy; poor social and work habits persist; fascinated 
by science, living things 


Resentful and defiant, lacks sense of justice, disturbs those 
near her but weeps when faced with solution; (b) repels all 
guidance; loves rough play; very loud and boisterous voice; 
gets carried away when left for a moment; is happily ac- 
cepted; likes other children 


Seeming aggressiveness due to self-consciousness; has de- 
veloped into a good worker but may revert; (b) still reverts 
—seems slow but tries; (c) shy, immature, slow, has a 
wealth of information; tries on his days; patience needed; 
feels tired whenever he has a lot of work to do; imagina- 
tive; (d) ditto above; can do good work but avoids it— 
some discipline problems also; (e) can do good work but 
mostly lazy; (f) average work—not always reliable; exag- 
gerates; nice child but often lazy; weak in arithmetic; (g) 
much illness, is to be tutored in September; B5 assignment 
until tested 


Quiet, studious boy; very attentive and a good mixer; (b) 
fine, dependable, bright boy, fine student; (¢) very capable 


Very mischievous, needs lots of help and direction; (b) im- 
proving in social adjustment; (c) needs much love and 
affection; (d) very short span; needs much help; con- 
stantly in trouble on playground; (e) this child is on child 
guidance list, but nothing yet; (f) lovable child; attitude 
improved 


Good worker but immature; (b) good worker except that 
he talks constantly; demands attention; (¢) much improved 
in being part of group without monopolizing it; very popu- 
lar; (d) ‘‘eute,’’ talks too much, easily distracted; (e) 
likes attention; has a lot to offer group 


Well adjusted in group, slow to finish work, steady; (b) 
slow growth in progress, not too capable; (c) works well 
under firm hand; needs much supervision; upset conditions at 
home; careless habits; (d) can do neat work, but oce- 
casionally acts ‘‘smart’’ or ‘‘funny’’ due to embarrass- 
ment; excellent parent cooperation, older brother a tease 


Very good scholastically except for arithmetic; socially im- 
mature, has not learned about social processes; (b) is not 
well liked; does outstanding work but is not mature socially; 
little self-control; (¢) has improved greatly in her social 
adjustment but needs still more growth; (d) poor work 
habits, talks constantly; wants to be center of attention 


Quiet, slow worker; thrives on praise; (b) poor adjustment, 
needs guidance; does not work to capacity; does not respond 
to routine or to authority well; very slow worker; (¢) could 
do much better work; fine boy; needs encouragement; (d) 
needs much praise, very diligent but slow; (e) is being 
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TABLE II—ConT’p 








SEX | BEHAVIOR IN CLASS 
tutored; will promote on trial; (f) wonderful progress with 
help of tutor; still not working up to grade level; (g) tried 
hard but does not always carry through; outstanding citizen 
and a good leader 


AGE | 1.Q. 





23 9 99 M (a) Not attentive; popular; wanders and was lazy; (b) lacks 
independence and initiative, work improving; (¢) needs to 
see the need of study or purpose, could do much more 


24 8 110 F (a) Poor work habits; lacks social adjustment; (b) improving, 
but still lazy; wants to be the center of attention 
25 8 112 F (a) Has speech problem, well adjusted, good worker, mature; 


(b) improvement in speech slow but sure; accepts responsi- 
bility; excellent worker 





The rejected child is either undesirably aggressive or unusually withdrawn. 
This may be manifested by rebellion, hostility, disobedience, and truancy. 
When withdrawn, he is fearful and has a feeling of worthlessness, isolation, 
and humiliation. 

Sibling rivalry may result in lack of confidence and reversion to infantile 
patterns of behavior which serve to attract attention. The child with asthma 
is described as the dependent child. He is usually passive, rarely (if ever) 
aggressive ; he seldom acts out his emotions but, rather, expresses them through 
his organic symptoms of asthma. According to the patterns described above, 
he may be submissive and overprotected or rejected and withdrawn. One 
might expect such a child to be shy, very obedient, quiet, fearful, and perhaps 
clinging to his teacher as a mother substitute. 

Table I, reporting on twenty-five children with asthma and the descriptions 
of their behavior pattern, shows a variety of deviations. Some are shy; others 
are aggressive. Some are repressed and tense; others are outgoing and want 
to talk and act all the time. Some are labeled as adult, others as immature. 
There are those who are obedient and there are those who are naughty. The 
record specifies some as leaders, others as followers. The child who is described 
as ‘‘very sensitive, immature, unbalanced, nice mannered’’ easily fits into 
the pattern ascribed to asthma by some psychiatrists. Yet, the child who is 
characterized as ‘‘ poised, intelligent, interested, well adjusted, good progress,”’ 
has just as severe asthma. In short, the behavior pattern of these twenty-five 
children with asthma may be interpreted individually as possessing attributes 
aseribed to (1) maternal overprotection, (2) parental rejection, (3) sibling 
rivalry, or (4) none of these at all. 

Table II, reporting on a control group of twenty-five children without 
asthma and the descriptions of the behavior pattern, shows essentially the 
same variety of deviations. There is almost exactly the same number of shy 
children as of aggressive children, of obedient as of disobedient, of immature 
as of mature. It appears, therefore, that the behavior of children with asthma 
is no different from those without asthma. To emphasize this fact, we tabulated 
the most descriptive terms or phrases employed by the teacher to describe the 
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behavior patterns of the children and compared the frequency with which they 
were used in both groups of children, namely, those with asthma and those 
without asthma. Since it is the same teacher describing the children under 
identical surroundings and without knowledge of the presence or absence of 
any underlying illness, the findings may be considered unusually valid (Table 
III). 


TABLE III 








ie DESCRIPTION OF BEHAVIOR | ASTHMATIC CHILDREN | NONASTHMATIC CHILDREN 
‘Well adjusted ’’ 12 

‘¢Poor social adjustment’’ 3 

‘Good social adjustment’’ 2 

‘‘Tmmature’’ 
‘<Poor work habits 
‘“Good work habits’’ 

‘‘Talks too much’’ 

‘“‘Shy, quiet, withdrawn’’ 
‘“‘Needs guidance’’ 

‘‘Needs praise and affection’ 
‘‘ Dependable ’’ 
‘“Not dependable 
‘‘Tnattentive ’’ 
‘‘Lacks self-confidence ’’ 
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It will be noted that in most instances the description of behavior is 
repeated an almost identical number of times in both groups. In only one 
instance is there a variation which might be considered worth noting. There 
were eleven nonasthmatie children who needed praise and affection, in con- 


trast with but four asthmatie children. This may be interpreted in various 
ways. To us, it suggests that these children may have other emotional prob- 
lems completely remote from any physical illness. This, likewise, may be true 
of the asthmatic children. 


DISCUSSION 


It appears to us that the problem presents several interesting questions 
which must be answered. In the first place, are emotional problems a secondary 
influence in asthma, precipitating, aggravating, perpetuating, or predisposing 
to an attack, or are they actually a necessary concomitant of asthma? Second, 
in either case, are these emotions of a specific nature and do they follow a 
rigid pattern as described by some, or are these deviations of behavior non- 
specific as is claimed by other equally well-qualified psychiatrists? 

In seientifie medicine, the etiology of an illness obviously is one without 
which the disease could not occur. Thus, tuberculosis is not possible without 
the presence of tubercle bacillus, nor is seurvy possible with proper utilization 
of ascorbie acid. In the same manner, one has reason to expect that proof 
of the existence of a specific behavior pattern in bronchial asthma would be 
to show that without this pattern the disease does not oceur. This has never 
been done. On the contrary, in the two psychiatric studies most frequently 
quoted’? there were sufficient organic causes for the existence of bronchial 
asthma. This is not to deny that the fear of the loss of the parent and overt 
parental rejection were present in the eases studied. The fact that these 
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patients displayed dependence on their mothers—a common experience of 
children and a frequent fixation of adults in all kinds of illness, more especially 
those of a chronic variety—should not rule out the organic basis for their 
asthma any more than a shadow on the x-ray film rules out an anxiety state. 

It is interesting to us to note that Alexander’® advocates the concept of 
multicausality of disease, with emotional factors a necessary part of the etiology 
and having significant importance. Thus, every disease is, in effect, a psy- 
chosomatic disease. This implies that without the presence of an emotional 
disturbance the disease could not occur. However, this concept denies the 
existence of predisposing, precipitating, and secondary factors. It is not 
denied that emotional causes are present and may have an effect. Indeed, it 
is conceivable that emotional factors may be so pronounced as to obscure the 
primary cause. There also may be other factors which have a similar effect, 
but are not always essential. In bronchial asthma, the best examples are 
change of weather, rise of barometric pressure, existence of other debilitating 
diseases, pregnancy, and menstruation. Certainly, these effect asthma; but 
are they necessary causes? In order to accept the multicausality of disease 
philosophy, one must prove that the disease could not exist without the presence 
of all the necessary causes. To our knowledge, there is no such disease. 


SUMMARY AND CONCLUSIONS 


The varied and diverse interpretations of identical psychological material 
by different schools of psychiatry prompted us to utilize a novel approach to 
interpret behavior patterns of a group of asthmatic children. We deliberately 
selected the unhampered appraisal of the teacher who observes the child day 
after day in the natural setting of a classroom and is in an ideal position to 
compare one child with another in identical circumstances. Deliberately avoid- 
ing the subjective pitfalls of semantics, we tabulated the exact words the 
teacher used in describing the behavior, attitude, and accomplishments of a 
group of children with asthma and contrasted them with similar descriptions 
of nonasthmatie children. There was no specific pattern discernible in either 
group; emotional problems were suggested in members of both groups. The 
study indicates that, although emotional disturbances are common, they are 
not limited or specific in asthma. Nor could we find any evidence of heightened 
or intensified symptoms of disturbed behavior in the asthmatie group as com- 
pared to the nonasthmatie group. ,. We believe that emotional factors are often 
an integral, though not necessary, part of asthma. When they are present, 
they may be the result of the asthma or they may act as nonspecific factors 
which precipitate or aggravate an isolated attack in an asthmatic person. 
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SPONTANEOUS AND INDUCED ALLERGIES OF THE IMMEDIATE 
TYPE IN MAN 


A COMPARATIVE STUDY 


Rosert A. Cooke, M.D., ARTHUR MENZEL, PH.D., PHYLLIS Myers, A.B., JOSEPH 
SKkaces, M.D., AnD HELEN ZEMAN, M.D., NEw York, N. Y. 


HROUGH our studies over the years there has been increasing evidence of 

the great gulf, the differences and the divergencies, between the immediate 
edema-wheal type sensitivities (that is, allergies that begin spontaneously in 
human beings and are exemplified by hay fever) and those that are induced in 
man by parenteral injection of foreign serums. Animal sensitizations induced 
by techniques of anaphylaxis, although similar to the latter, are not included in 
this discussion. 

By the word ‘‘spontaneous’’ we mean merely that the mechanism has been 
initiated by natural processes and was not stimulated by purposeful or artificial 
methods of contact, as is the fact in ‘‘induced’’ sensitivity. 

A few generally accepted clinical facts give a forewarning and an intima- 
tion of differences that might be expected. In the spontaneous sensitivity, for 
example, its origin under natural conditions, the important hereditary back- 
ground, the permanency or duration of sensitivity, and the number of antigens 
so often found, as well as the multiplicity of clinical manifestations, none of 
which characterize the induced type, are indications of the electrophoretic and 
chemical differences which might have been anticipated and which evidence 
seems to confirm. 

During our studies of the mechanisms of human sensitivity of the ragweed 
type, a patient with an induced allergy (serum disease) was admitted to our 
ward. This was a condition for which we had been waiting for some time. 

A 39-year-old male patient (Aglt.) had received, at another hospital, a pro- 
tective dose of tetanus antitoxin for a minor hand injury. The prior skin test 
with antitoxin was negative. He was discharged after a few hours to return 
home. There were no symptoms until two days later, when he became ill and was 
admitted to our service at Roosevelt Hospital. The condition was typical of 
serum disease with extensive urtiearia and angioedema, fever to 104° F., and 
swollen, tender joints and glands. The short incubation period is unexplained, 
as the patient denied any previous serum injection. He gave a negative history 
of allergies in himself and his antecedents. By the sixth day after antitoxin and 
the fourth day in our ward, his symptoms had all disappeared. Various tests 
and bleedings (eight in all) were taken from the sixth to the one hundred sixtieth 
day after antitoxin. In Table II are summarized the immunologic findings from 
three of the bleedings. 
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TABLE I. GENERAL PROPERTIES OF ALLERGIES 








| SPONTANEOUS VERSUS INDUCED 

Heredity Yes No 
Duration Persistent Temporary 
Specificity Broad Strict 
Antibodies: 

Skin-sensitizing Yes Yes 

Muscle-sensitizing No Yes 

Precipitating No Yes 

P.C.A, No Yes 








The findings speak for themselves and show the three antibodies—skin- 
sensitizing, muscle-sensitizing, and precipitating—as determined by the accepted 
techniques of skin test, guinea pig anaphylaxis, and precipitation by agar dif- 
fusion. Also noteworthy is the relatively rapid decrease of the several antibodies 
concerned, a fact quite different from the findings in the spontaneously allergic 
patient in so far as the skin-sensitizing antibody* is concerned. Only in passing 
do we reter to the passive cutaneous anaphylaxis (P.C.A.) which Dr. Fischer 
has been studying in our laboratory, because it emphasizes another striking dif- 
ference in these two types of allerey—spontaneous and induced—and its absence 
thus far in the spontaneous immediate type allergies controverts the statements 
that this test of ovary in animals is the equivalent of the Prausnitz-Kiistner 
phenomenon in man. 


TABLE II. SUMMARY OF IMMUNOLOGIC FINDINGS (SERUM DISEASE-AGLT. ) 








SKIN TESTS 
DAYS PASSIVE PRECIPITIN 
AFTER TRANSFER| ANAPHYLAXIS TEST P.C.A. 
BLEEDING TAT DIRECT | TITER 1: | (GUINEA PIG) (OUDIN) (OVARY ) 
1/25/55 6 ++ 5 Not done eee eete 








1/27/55 8 oa 50 Death EE Bh 
Same 4 hours at 

56° C. Death ++ ++++ 
Same 8 hours at 

56° C. Moderate ++ ++ 


6/7/55 139 Very slight ~ ~ 





Now for some further comparisons and, first, the question of specificity of 
skin-sensitizing antibodies. 

1. Specificity—Maultiple sensitivity is a common clinical finding in the 
spontaneous allergies of man. Many antigens may produce a single disease en- 
tity, or several antigens may produce several different diseases. Both of these 
findings are more common than a single antigen causing a single disease. In 
the induced allergy this is not the ease. To illustrate, we have compared in 
Table III the cutaneous reactions of two spontaneously asthmatic patients, sensi- 
tive to horse serum and clinically sensitive to animal danders, with our patient 
sensitized by antitoxin (horse serum). The results are typical and do not need 
amplification. 


*We frequently designate this antibody as sk-antibody for brevity. 
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III. Speciriciry oF SKIN-SENSITIZING ANTIBODY 
(INDUCED VERSUS SPONTANEOUS ALLERGY )* 


TABLE 





































ANTIGENS | (1) INDUCED | (2) SPONTANEOUS | (3) SPONTANEOUS 

Cat epidermal 0 ++++ + 

Cow epidermal 0 +++ 2 

Dog epidermal 0 ++ 

Guinea pig epidermal 0 ++ ++ 

Guinea pig serum 0 + + 

Goat epidermal 0 ++ 5 

Horse epidermal 0 ++ 

Horse serum tte ~ + : 

Rabbit epidermal 0 + + 3 

Rabbit serum 0 0 0 E 
| Sheep serum 0 0 0 

Tetanus antitoxin et 











*Twelve skin sites were made in the back of a normal test subject with each of three 
serums: 





(1) Serum of a patient after serum disease (tetanus antitoxin). 
(2 and 3) Sera of 2 patients, each with asthma from animal contacts. 


Forty-eight hours later the sites were tested with various serum and epidermal antigens 
as above. Reactions are recorded from ++++ to 0, depending on the extent of the reaction. 













Comparative tests for precipitin and muscle-sensitizing antibodies cannot 
be made, as the appropriate antibodies are never found in spontaneous allergy 
of man, but in a general way, and there are few exceptions, it may be said that 
the antibodies of all three types (skin-sensitizing, muscle-sensitizing, and pre- 
cipitin), when artificially induced, are highly specific; this is also true of the 
induced nonprecipitating blocking antibody found in treated hay fever patients. 









2. Electrophoretic Patterns—A comparison of these is interesting. Never 
have we found an abnormal pattern in the spontaneous allergic human being, no 
matter how high a degree of sensitization existed as determined by the titration 
either directly in the skin or in passive transfer tests with the serum. This also 
holds true for the blocking antibody in treated patients. It produces no ab- 
normal pattern.’ 












IV. ELECTROPHORETIC ANALYSES OF SERA FROM PATIENT AGLT. 


DURING AND AFTER SERUM DISEASE 


TABLE 

















ALBUMIN 




















DAYS AFTER GLOB- 
SERUM TETANUS PROTEIN DISTRIBUTION (PER CENT) ULIN TOTAL 
TAKEN ANTITOXIN | ALBUMIN | ALPHA, | ALPHA, | BETA | GAMMA RATIO PROTEIN 
1/25/55 6 47.82 8.24 16.54 11.68 15.72 0.92 qns 
1/27/55 8 46.35 6.75 11.03 14.91 20.97 0.86 7.02 
6/7755 139 55.60 5.59 8.09 16.33 14.39 B25 7.69 
Normal values* 56.0 fe 8.8 13.1 14.7 ys 7.23 
af + nu of ee ot et 
2.8 ales ale 2.5 2.6 0.16 0.54 








*Reiner, M., Fenichel, L. R., and Stern, K. G.: Acta Haematol. 8: 202, 1950. 











In our patient with induced serum sensitization, there was a distinct early 
dysproteinemia. On the sixth day after antitoxin there was a subnormal A/G 
ratio of 0.92 due to lowered albumin and increased alpha, values with normal 
gamma globulin. On the eighth day the A/G ratio was 0.86 with albumin 
further reduced, the high alpha, value having shifted partly to beta but mostly 
to gamma globulin. The next available serum on the fifty-sixth day and all 
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Fig. 1.—Electrophoretic patterns of a serum from a ragweed hay fever patient, this pattern 
being undistinguishable from a “normal” serum pattern. 
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Fig. 2.—Electrophoretic patterns of sera from patient Aglt. during and after serum disease. 
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subsequent sera to the one hundred sixtieth day gave essentially normal patterns 
in spite of the continued existence of antibodies, although they were greatly 
reduced. These data are presented in Table IV and Figs. 1 and 2. 

3. Skin-Sensitizing Antibodies in Relation to Serum Components.—In our 
paper on immuno-serologie studies,? presented before this Academy in Chicago 
in 1952, we indicated the need for the quantitative estimation of the recovered 
reactivity by relating the end point of reactions of fractions or components to 
that of the original serum. By knowing the composition of the serums, the 
fraction or component, and the amount of protein in each skin site, it was 
possible to determine the degree of activity of the fraction or component in 
terms of the original serum (in other words, the amount of reactivity recovered 
in the chemical fraction or electrophoretic component under study). For ex- 
ample, in that paper we stated, ‘‘.. . reactive gamma globulin has been separated 
from most of the sera but has accounted for only 13 per cent to 25 per cent of 
the total serum reactivity, never 100 per cent; however, there have been serum 
fractions in which no detectable gamma globulin was present and reactivity was 
nevertheless obtained.’’ 

Thus, it has seemed to us increasingly important in our further studies 
to continue to use and to emphasize our quantitative method which relates the 
reactivity of isolated fractions to that of the original serum, and which allows 
us therefore to draw conclusions with regard to the association of sk-antibody 
with electrophoretic components, when such fractions have been analyzed elec- 
trophoretically. By this method, we may state percentage-wise the amount of 
reactivity in the fractions under test and the reactivity associated with individual 
electrophoretic components. 

Heretofore the results recorded by several authors,?* including ourselves, 
using a variety of techniques have shown great differences in the location of 
the reactivity in the serum. Most of the published work tells us where reac- 
tivity is found and where it is not found; yet, the finding of reactivity with one 
component and its absence in others does not signify of necessity that reactivity 
resides solely and wholly with that component, because some of the reactivity or 
even a large proportion of it, as was our experience, may have been lost, de- 
stroyed, or inactivated as a result of the manipulation, to mention but a few 
of the possibilities. Many questions concerning the nature of sk-antibody, both 
spontaneous and induced, await their final answers. Suffice it to say that by 
regarding quantitative aspects, significant differences between spontaneous and 
induced sk-antibody are apparent and it is with regard to these that we now 
speak with more detail. 

Electrophoretic Fractionation.—Our studies of the spontaneous allergies, 
not yet published in full, have shown presence of sk-antibody in the descending 
end component of moving boundary experiments. The amount of sk-antibody 
associated with descending end components, which electrophoretically analyzed 
as gamma globulin, accounts, on the average, for only 15 per cent of that 
present in the original serum, although in isolated instances up to 25 per cent, 
but never more, were found attributable to gamma globulin. On an average, 
therefore, 85 per cent of reactivity was missing and could not be found in the 
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fraction isolated from the ascending limb, even when this fraction consisted 
of albumin through beta globulin and contained (in the test site) all these 
components in considerably larger amounts than in the original serum at the 
latter’s end titer of reactivity. 

In induced sensitization similar procedures were carried out. The quanti- 
tative recovery of sk-antibody with the descending end component was 50 per 
cent, that is, twice as great as the highest value ever found in spontaneous aller- 
gies and more than three times as great as the average value of these cases. 
Again the ‘‘missing’’ reactivity, 50 per cent, could not be found with the ascend- 
ing separation consisting of albumin through beta globulin. 

Chemical Fractionation.—F ractions designated as euglobulin, intermediate 
globulin, pseudoglobulin, and albumin were obtained on the basis of their solu- 
bility properties in ammonium sulfate solutions of specified saturation. Each 
of the globulin fractions was further resolved by dialysis into its water-soluble 
and its water-insoluble constituents. The isolated fractions were subjected to 
electrophoretic analysis, which showed that the water-soluble euglobulins were 
essentially pure gamma globulin, as indicated by the patterns and by the mo- 
bilities. The pattern of the water-soluble euglobulin isolated from the Aglt. 
serum (serum disease) is shown in Fig. 3. 

Quantitative test with this gamma globulin showed that in this case of in- 
duced sensitivity, 28 per cent of reactivity is attributable to gamma globulin; 
this contrasts with the value of 0.3 per cent recovery from similarly obtained 
fractions in spontaneous ragweed allergy. There were other observations which 
represented dissimilarities in the behavior of spontaneous sk-antibody from that 
of the induced one. For example, in spontaneous allergy, by plotting the rela- 
tive activity values of chemical fractions versus their alpha, globulin content, a 
peculiar non-linear relationship of sk-antibody to alpha, globulin is indicated, 
while in the induced sensitivity a similar plotting of activity values versus alpha, 
globulin content indicated an inversed type of relationship, which means that 


TABLE V. APPARENT ASSOCIATION OF SPONTANEOUS SENSITIZING ANTIBODY WITH 
ELECTROPHORETIC SERUM (OR PLASMA) COMPONENTS 








METHOD | LOCATION 
Tiselius electrophoresis of whole sera Gamma globulin* t 
Zone electrophoresis Beta, globulint}¢ 
Stepwise convection electrophoresis Beta, and possibly beta, globulin§ 
Convection electrophoresis Alpha, globulin|| 
Salting-out fractionation Alpha, globulint 
Aleohol fraction of plasma Alpha,, beta,, beta,, and gamma globulint 








*Newell and associates.* 
yOur results. 

tSehon, Fyles, and Rose.’ 
§Cann and Loveless.’ 
||\Campbell and associates.‘ ® 


the more alpha, globulin is present, the less is the reactivity. From such ex- 
periments, one may conclude that in the induced allergy a major part of sk- 
antibody lies with the gamma globulin and that alpha, globulin plays no role 
as carrier of reactivity, while making it quite possible, if not prebable, that 
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some of the reactivity is associated, under certain conditions, with the beta glob- 
ulin in spite of our inability to locate reactivity with the beta globulin that was 
contained in the ascending separation of the electrophoresis experiments. In 
spontaneous sensitivity, on the other hand, reactivity appears capable of asso- 
ciating with gamma, with beta, and with alpha, globulin as well, depending 
upon the techniques used by other authors and ourselves. This is shown in 
Table V. 
SUMMARY 

Many differences that seem to exist between the spontaneous and induced 
allergies have been mentioned. They are evidenced in clinical-immunologic- 
electrophoretic and chemical studies (Table VI). An interpretation of these 
findings is that, in spite of a certain similarity due to the presence of a skin- 
sensitizing mechanism in sera of spontaneous and induced sensitizations, there 
is reason to believe that there are basie differences, the nature and extent of 
which are still not clear but cannot be cavalierly dismissed. It may be in the 


TABLE VI. COMPARISON OF SKIN-SENSITIZING ANTIBODIES 











| SPONTANEOUS | INDUCED 

Specificity Broad Strict 
Relative P.T. titer Often high Usually low 
Temperature response Labile Less labile 
Placental filtration No Not known 
Cell affinity Yes Yes 
EPH serum patterns Normal Abnormal* 
Association with: 

EPH serum components Alpha,, beta, gamma yamma, beta? 

EPH gamma globulin 15 per centt 50 per centt 

Chemical gamma globulin Insignificant Appreciable 





*May be due to precipitins. 
yOf serum reactivity. 


site of antibody production or even in the character and constitution of the 
antibodies, all of which indieates the need of further study in order finally to 
understand what is the constitutional defect that produces the allergie man. 
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TRiCHOPHYTIN SENSITIVITY OF THE IMMEDIATE WHEAL TYPE 


Report oF A CASE W1itH UNUSUAL MANIFESTATIONS AND RESPONSE TO 
HYDROCORTISONE 


SHELDON G. CoHEN, M.D., WILKES-BarreE, Pa. 


INTRODUCTION 

ISSUE responses arising as a result of hypersensitivity to infecting micro- 

organisms and/or their metabolic products have a well-established immu- 
nologie basis, and the microbid is a proved clinical phenomenon in dermatologic 
allergy. Thus, the familiar allergic ‘‘id’’ reaction seen in patients with cutaneous 
fungus infections is an accepted clinical entity. Extensive data pertaining to 
the subject, including the experimental basis for the development of this con- 
cept, the immunologic faetors involved, and detailed descriptions of clinical 
types, ean be found in comprehensive reviews by Sulzberger,':? Peck,*? and 
Lewis and Hopper.‘ 

The etiological nature of a trichophytid or cutaneous sensitization arising 
out of either present or past infection with a fungus of the genus Trichophyton 
may be demonstrated by the intracutaneous test with an appropriate trichophytin 
extract. Here the usual positive reaction is that of the forty-eight-hour delayed, 
inflammatory, tuberculin-like reaction and only occasionally is an immediate 
wheal type urticarial response noted. During recent experience with a patient 
in whom a primary fungus infection was associated with an immediate wheal 
response and a negative forty-eight-hour delayed reaction to the trichophytin 
test, other unusual elinical features were noted. It was felt that these observa- 
tions should be reported for the following reasons: (1) the unusual type and 


’ 


nature of the associated ‘‘id’’ reaction, suggesting a fixed tissue response; (2) 
recording observations on this clinical manifestation of trichophytin sensitivity 
might contribute some evidence to the significance of the urticarial immediate 
skin test, a still unestablished point,’’*> and (3) to record the therapeutic re- 
sponse to the administration of hydrocortisone, since in a review of the litera- 
ture there cannot be found any previous reports of the effect of adrenal cor- 
ticosteroids in this elinieal state. 


CASE REPORT 
The patient, a 59-year-old white housewife with a ten-year history of recurrent 
dermatitis involving (1) the inguinal-vulval-perianal areas and (2) the buttocks, thighs, and 
flexor surfaces of the elbows and knees, was first seen in June, 1954. The present episode 
was typical of previous occurrences in regard to the location, appearance, and sequence of 
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involved sites. In at least ten known previous episodes the crural area was initially involved 
and lesions repeatedly appeared on the same sites of the extremities and buttocks after the 
erural area had been secondarily inflamed by topical medications which either were too 
irritating or contained ammoniated mereury or benzocaine to which she had contact sen- 
sitivity, as later proved by patch tests. During this present episode, however, the secondary 
areas of fixed cutaneous involvement occurred spontaneously two weeks after the onset of the 
erural dermatitis which had been treated only with potassium permanganate 1:10,060 wet 
compresses and zine undecylenate-undecylenic acid powder, which were tolerated well locally 
and to which negative patch tests were later demonstrated. The history, including a com- 
plete systemic review, was otherwise negative; there was no past history of any atopic 
diseases, allergic manifestations, drug reactions, childhood eczema, urticaria, or other skin 
diseases. 

When first seen, the crural dermatitis was characterized by large confluent and smaller 
discrete plaques which were erythematous and lichenified, with sharply demarcated borders 
and relative healing in the central portions with increased infiltration and scaling at the 
peripheral portions. The flexor surfaces of the elbows, forearms, and knees, the entire 
buttocks, and the upper two-thirds of the lateral aspects of both thighs were involved with 
totally different lesions, which were diffusely and intensely erythematous with a moderate 
degree of nonpitting edema. The remainder of the complete physical examination was within 
normal limits. 

Laboratory Studies——A complete blood count and sedimentation rate revealed normal 
findings, and a urinalysis was negative. Scrapings of the cutaneous lesions of the inguinal 
and vulval areas on direct examination revealed the typical branched hyphae of pathogenic 
fungi, which culture on Sabouraud’s dextrose agar proved to be Trichophyton gypseum. 
Fungi could not be demonstrated in the lesions of the knees, buttocks, or thighs. 

Intracutaneous tests to trichophytin extract on uninvolved portions of the skin showed 
(1) a 3+ immediate wheal occurring within fifteen minutes and (2) a negative reaction after 
twenty-four and forty-eight hours. Similar tests were obtained on the previously involved 
skin sites at a later date after healing had occurred. Passive transfer studies with the 
patient ’s serum, according to the Prausnitz-Kiistner technique, elicited a 1 to 2+ equivocal 
reaction on testing recipient sites with the trichophytin extract. 

Because of the severity and extent of the secondarily occurring erythematous-edematous 
sterile skin lesions believed to have arisen on a hypersensitive trichophytid etiology basis, 
the patient was given a therapeutic trial with hydrocortisone. A course of this oral therapy 
was started with divided doses totaling 80 mg. daily on the first day and gradually diminishing 
by 10 mg. daily until a dose 40 mg. had been reached by the fifth day. This had resulted 
in a dramatic clearing of the lesions on the buttocks, thighs, forearms, and flexor aspects of 
the elbows and knees by the fourth day of treatment. The crural dermatitis was unaffected by 
the orally administered hydrocortisone and gradually subsided and cleared after two weeks 
of treatment with wet compresses of potassium permanganate 1:12,000 solution and topical 
applications of a 1 per cent aqueous gentian violet solution. On prophylatic applications of 
proprionate-caprylate powder to the crural area, there have been no recurrences of lesions 
during the past year and one-half. However, during that period the patient used ointments 
containing benzocaine and dibucaine applied to the anal area for external hemorrhoids, as 
prescribed by a physician who was not aware of her contact sensitivity to these local anesthetic 
agents. When seen following this, she exhibited an erythematous papulovesicular eruption 
typical of contact dermatitis of the buttocks and perianal area but had no secondarily 
occurring erythematous-edematous lesions of the extremities, as were observed in association 
with the previously occurring crural mycotic infection. 


COMMENT 


Although the clinical pattern and appearance of this erythematous-edem- 
atous cutaneous involvement, repetitiously associated with recurrent tinea ecruris, 








334 THE JOURNAL OF ALLERGY 


possessed several characteristics not typical of the classical dermatophytid, the 
diagnostic impression of a possible ‘‘id’’ reaction was nevertheless considered 
justified by satisfying the following criteria.* 


1. The causative fungus organism was demonstrated by direet micro- 
scopic observation of skin scrapings and culture from a focus re- 
sembling a typical manifestation of cutaneous fungus infection. 

2. The organism cultured from the primary lesion was of a pathogenic 
species, Trichophyton gypseum. 

3. The intracutaneous test with trichophytin revealed a positive reac- 
tion at the test site. 

4. The associated ‘‘id’’ cutaneous lesion developed subsequent to the 
primary infection. 

5. Fungi could not be demonstrated by direct microscopic observation 
of scrapings from the lesions of the dermatophytid, and positive cul- 
tures were not obtained 

6. The associated secondary (‘‘id’’) lesions, after subsiding, did not 
recur when the primary focus of infection had been eradicated. 


Only the requirement for a positive blood culture of the infecting pathogenic 
fungus was not met and, in this regard, it has been felt that this is too drastic 
a dictum.* 

Reasons for the clinical type and appearance of these secondary erythem- 
atous-edematous lesions associated with a primary cutaneous mycotic infec- 
tion are not apparent. Similarity to the erysipelas-like ‘‘ids’’ reported by 
Sulzberger, Rostenberg, and Goetze® is suggested, but the signs of systemic tox- 
icity and an inflammatory type of cellulitis or lymphangitis noted in their 
patients was not characteristic of this instance. Possibly this may bear a clini- 
eal relationship to the infrequently reported urticarial’? or erythrodermic’’ 
‘‘id,’’ but a further analogy is impossible without a knowledge of the basic 
immunologic mechanisms involved. The clinical appearance of these lesions 
is compatible with the type of suspected underlying sensitivity as evidenced by 
the immediate trichophytin wheal test, for it is not surprising that an urticarial 
wheal-flare type test response would have as its clinical counterpart a similar 
pathologic picture in the form of tissue edema and erythema upon exposure 
to the same antigen, in larger doses, naturally elaborated during the course of 
active infection. 





The factors—physiologic, anatomic, pathologic, or immunologic—that may 
have been operative in determining the localization of these secondary lesions 
are likewise not apparent. Lymphatic or venous drainage of trichophytin from 
its natural source of origin, as in those patients reported by Sulzberger, Rosten- 
berg, and Goetze,® could not explain the limited localization of the ‘‘id’’ response 
to the thighs, buttocks, forearms, and flexor surfaces of the knees and elbows 
in this primary crural infection. In this instance, as in the cases of other pa- 
tients with cutaneous fungus infections, the secondary ‘‘id’’ lesions are often 
precipitated by irritation of the primary mycotic focus. Superimposed allergic 
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contact dermatitis was not a factor in this episode and it is noteworthy that 
these secondary sites did not become involved when the patient experienced a 
severe contact dermatitis on the same perianal-inguinal-vulval areas due to 
sensitivity to local anesthetic drugs when applied to these sites at a time when 
the skin was normal. The clinical picture of limited localization, definite asso- 
ciation and time relationship between the primary and secondary lesions, and 
the pattern of long-standing repetitious response in this manner would sug- 
gest some type of fixed tissue sensitization, such as occurs in fixed drug erup- 
tions. 

The fact that some few persons may exhibit an urticarial intracutaneous 
reaction to trichophytin has previously been reported by Sulzberger and Kerr,* 
Mareussen,’! and Lewis and co-workers,!? and even the occurrence of passive 
serum transfer reactions has been noted in some instances.” *'*1?* Rajka' 
has observed its occurrence during the course of trichophytin desensitization. 
When found, however, they are more common in Trichophyton purpureum in- 
fections than in those due to Trichophyton gypseum.’® The considered signifi- 
cance of the urticarial reaction is not clear’ * and it has never been determined 
whether these test responses and findings of reagins are more common in atopic 
than in nonatopic persons.’'® Trichophytin does possess antigenic properties 
capable of inducing anaphylactic sensitization’* and true allergic sensitization 
has been demonstrated by Sulzberger and Wise’ in a ease of asthma and allergic 
rhinitis. Urticaria has, on rare occasions, been reported in association with this 
possible etiological factor.*~® 

There is no evidence that this patient with a negative delayed response, 
but showing an immediate wheal-flare reaction to trichophytin, was an atopic 
person. It is difficult, therefore, to determine whether trichophytin may have 
been acting as a true allergen in this instance. It is impossible to prove or 
disprove that this intracutaneous test may have been a false positive reaction, 
since this occurred with trichophytin extracts of three different sources (used 
to avoid any limitations of species specificity of the extracts'*) and these were 
employed in concentrations found to be nonreactive in the skins of both atopic 
and normal persons in control studies. Recipients chosen for the passive serum 
transfer studies were not only trichophytin-negative nonallergic persons, but 
they also had no evidence of either active or a past history of recent fungus 
infections, in view of Sulzberger’s’ studies demonstrating the peculiar resistance 
ot such persons to accept passive sensitization with reagins to trichophytin. Ap- 
parently there are three basic types of trichophytin sensitization that may rep- 
resent clinical manifestations of distinet immunologic phenomena: (1) the 
classic delayed type which is manifested by the forty-eight-hour inflammatory 
delayed response to the intracutaneous test and may be mediated, like tuberculin 
sensitivity which it resembles, through a ‘‘cellular factor’’; (2) the immediate 
wheal type intracutaneous response associated with circulating reagins as a 
manifestation of true atopic sensitization; and (3) the contact eezematous type 
as demonstrated by positive patch test.’° It is not clear whether this patient 
with an erythematous-edematous ‘‘id’’ reaction and positive wheal type intra- 
cutaneous test may in some way be related to Group 1 or to Group 2 in which 
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the serum fraction containing the skin-sensitizing antibody was not capable of 
being passively transferred or in which the reagin titer was too low to be defi- 
nitely demonstrated by this technique. It is entirely possible that she may be- 
long to a fourth and distinet category whose tissue sensitization may be mediated 
through an unrelated and ill-understood mechanism. 


In contrast with all previous episodes that occurred during the past ten 
years, these secondary erythematous-edematous lesions responded much more 
rapidly and effectively following the oral administration of hydrocortisone than 
with other forms of therapy employed during previous exacerbations. Although 
we can find no previous reports on the use of adrenal corticosteroids in the 
treatment of an eruption of this type to suggest its effect, the response was not 
too surprising in view of the reports of the anti-inflammatory action of the 
adrenal cortical steroids, especially in anaphylactoid edema’ and their well- 
known beneficial effect in the treatment of acute urticaria and angio-edema due 
to other allergens. Saunders'® has reported a dramatic therapeutic response 
of vesicular dermatophytids to oral cortisone, but I have had no experience 
with adrenal cortical steroid therapy in this condition. The primary cutaneous 
crural fungus infection itself was unaffected by the administration of hydro- 
cortisone. This would seem to parallel the effects of adrenal corticosteroids noted 
in experimentally induced cutaneous fungus infections in laboratory animals, 
as described by Jadassohn, Mach, and Nardin.'® However, similar experimental 
studies by Kligman and associates?’ would indicate some adverse effects. This 
relationship in clinical states requires further evaluation. 


SUMMARY 


A ease report is presented of a 59-year-old white woman with a ten-year 
history of recurrent episodes of crural fungus infections with secondary erythem- 
atous-edematous lesions of the buttocks, thighs, forearms, and flexor surfaces 
of the elbows and knees. Trichophyton gypseum was cultured from the crural 
lesions, and intracutaneous testing with trichophytin extracts resulted in an 
immediate positive wheal-flare response and a negative forty-eight-hour delayed 
type reaction. The presence of circulating reagins to trichophytin could not 
definitely be proved. 

Evidence is presented to suggest that this represents an unusual type of 
dermatophytid characterized by fixed tissue sensitization. 

The secondary erythematous-edematous ‘‘id’’ lesions responded dramatically 
to orally administered hydrocortisone, while the primary fungus infection was 
unaffected by the adrenal corticosteroid therapy. 
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C-REACTIVE PROTEIN IN ALLERGIC DISEASES 


J. MONTGOMERY SMITH, M.D., AND JOSEPH T. SkaGcGs, M.D., New York, N. Y. 


-REACTIVE protein (CRP) is found in the blood within a few hours after 

the onset of certain infections and conditions producing tissue damage. The 
determination of CRP has been used clinically in much the same way as the 
erythrocyte sedimentation rate in following patients with rheumatie fever and 
myocardial infarction. The sensitivity of this test as an index of disease seems 
to be of about the same order as the erythrocyte sedimentation rate, but it has 
the advantage of not being influenced by such factors as anemia. 

The name C-reactive protein comes from the fact that it reacts with a 
carbohydrate of the pneumococcus to form a precipitate. Tillett and Francis? 
discovered this reaction when they tested the blood of patients with pneumococcal 
pneumonia early in the disease and found that a precipitate was formed long 
before any antibodies to the pneumococcus would have been expected. The 
protein responsible for this reaction was separated from the blood by MacLeod 
and Avery® and later was isolated in erystalline form by McCarty.* The isola- 
tion of the pure substance has made it possible to immunize rabbits against 
CRP. This immune serum ean then be used to perform a simple specific test 
with the patient’s serum, which will form a precipitate if CRP is present. It is 
this precipitin test which is coming into general use and which has been used 
in the work to be presented in this article. 

Since the test is a specific one for a single substance, it is as specific in 
meaning as the presence of that substance may prove to be. So far there are 
limited data in the literature on the appearance of detectable amounts of CRP 
in the blood of normal persons. In thirty-six apparently normal persons work- 
ing in an infectious disease hospital, Stein and Smith,® report thirty-six in- 
dividuals giving negative or 1 plus reactions and none higher. In the present 
study, twenty-five normal persons were negative. Hedlund,°® who tested about 
2,000 patients on admission to the hospital, found no positive tests in 268 sera 
from patients with diseases not involving infection or acute tissue damage. 
Thus, data so far available seem to indicate that the presence of this protein, 
at least in quantities greater than 1 plus, probably always indicates significant 
disease or injury. More experience is necessary to confirm this, but the data 
already available make necessary a careful search for a cause when the CRP 
is greater than 1 plus. 

The converse is not true, for the absence of CRP does not indicate an 
absence of disease. Of Stein and Smith’s 176 patients with infectious fevers 





From The Institute of Allergy, Roosevelt Hospital, New York, N. Y. 
Received for publication Nov. 23, 1955. 


338 





i 
$ 
€ 
t 
; 
( 
; 
/ 





at RQ of oF 





SMITH AND SKAGGS: C-REACTIVE PROTEIN IN ALLERGIC DISEASES 339 


in the acute phase, fifty-nine had no demonstrable CRP. Of Hedlund’s fifty- 
six eases of appendicitis with “great inflammatory change” on microscopic 
examination, thirty-one had positive CRP tests and twenty-five had none. On 
the other hand, of 254 patients with pneumonia of various kinds, only two had 
negative tests and all fourteen with cholecystitis had positive tests. A great 
deal more experience is needed before we will come to know which conditions 
are most likely to produce high CRP levels, but the absence of CRP should 
by no means be regarded as signifying an absence of disease. 

In allergic conditions and other chronic diseases in which the chronic 
condition or its exacerbations is likely to mask the appearance of acute disease, 
the CRP test may give us one more screening device, provided that it is not 
affected by the allergic disease itself. The experience to be reported in the 
present study indicates that, with the exception of urticaria the diseases usually 
elassed as allergic in nature do not give rise to a CRP response. 


METHOD 


Rabbit serum from normal animals and from animals immunized against 
CRP obtained from inflammatory exudates was kindly supplied by Dr. Harrison 
Wood of the Rockefeller Institute for Medical Research. To perform the test, 
a capillary tube was filled one-third with rabbit serum and one-third with the 
patient’s serum. The capillary was inverted and placed erect in a nonhardening 
modelling clay in a rack. Each test was done along with a normal rabbit serum 
control, and a serum known to give a strongly positive reaction was set up with 
each group of tests. The rack of capillaries was placed in an ineubator at 37° C. 
for two hours and then in a refrigerator overnight, before a final reading was 
made. The results were recorded as 0 plus to 8 plus, each plus representing 1 
mm. of precipitate. Wood® and McCarty‘ use this method of recording their re- 
sults. In experiments in which typhoid vaccine was used as a means of stimu- 
lating CRP response, blood was taken immediately before and forty-eight hours 
after 0.5 ml. of typhoid, paratyphoid A, and paratyphoid B vaccine* was given 
intramuscularly in the deltoid region. 


RESULTS 


Infective Asthma.—tThe C-reactive protein was measured in 100 patients 
with asthma in which infection seemed to play the sole or major role. The diag- 
nosis of infective asthma was made on the basis of a history of wheezing and 
dyspnea occurring mainly during the winter months, exacerbations being asso- 
ciated with upper respiratory infections. In all but a few, there were no positive 
skin reactions to a large number of test allergens. In the few who gave such 
positive skin reactions, these could not be related to their asthma. All had 
evidence of chronic infection on E.N.T. or x-ray examination. Infective asthma 
is seldom a diagnosis about which one can feel completely sure, but the cases 
placed in this eategory followed a pattern that is typical of the group of patients 
with what is usually labelled infective asthma or intrinsic asthma in most clinies. 

*Supplied by the New York City Department of Health, containing Salmonella typhosa, 


1,000 million; S. paratyphi A, 250 million; and S. paratyphi B, 250 million organisms per 
cubic centimeter. 
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Of these 100 asthmatic patients, including twenty-six very ill hospitalized 
patients, seventy-nine had no CRP in their blood. Seven had a 1 plus reaction 
and fourteen had 2 plus or more. 

In Table I an attempt is made to relate the severity of the allergic symptoms 
to the CRP level in the blood. 

Among the seventy-nine patients with negative CRP tests, there were 
no infectious or neoplastic diseases recognized other than chronic upper 
respiratory infection of various degrees of activity. The ear, nose, and throat 
consultant was asked to select some patients in whom he saw pus and other 
evidence of active infection. Of six such patients, two had 2 plus CRP, one 
had 3 plus, and none had higher. One of the patients whose CRP had been 
negative was given an antral washing. Forty-eight hours later the CRP was 
8 plus. The patient reported that there was no concurrent exacerbation of 
her asthma. 

Thus, in our 100 eases of infective asthma, only two had CRP above 2 plus 
without acute activity of respiratory infection or another active disease being 
diagnosed. On the other hand, active nasal infection frequently failed to 
produce an elevated CRP. 

It will be seen that the positive CRP reactions appear to be related to the 
presence of other diseases, rather than to the severity of the asthma. The 
following is a list of the diagnoses in the patients having CRP greater than 2 
plus. 


. A.L., 2 plus. Acutely active purulent sinus disease. 

. J. E., 2 plus. Acute psoriasis. 

. F.B., 2 plus. Acute upper respiratory infection. 

R.R., 2 plus. Hemolytic streptococcal enteritis (diabetic, post- 

antibiotic). ; 

8. G., 2 plus. Bronchiectasis with infection. 

6. A.B.,2 plus. Active purulent discharge from chronic otitis media 
with headache and malaise. 

. Gott., 3 plus. No other diagnosis given (sputum purulent at time 
of test). 
8. N., 3 plus. No other diagnosis. 
9. R. H.,3 plus. Rheumatic heart (?) activity. 

10. W.,4 plus. Acute psoriasis. 

11. M.L., 4 plus. Bronchiectasis with purulent sputum. 

12. E. M., 6 plus. Bronchogenie carcinoma of lung. 

13. D. M., 8 plus. Pneumococcal pneumonia. 

14. J.O. H., 8 plus. Acute pyelonephritis. 
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Of the seven patients with 1 plus CRP, only two had a known diagnosis 
other than their allergy and accompanying chronie upper respiratory infection. 
One had a chronic dermatitis of uncertain cause and the other had diverticulitis 
with a hemolytic staphylococeus in his stool culture. 
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TABLE I. CRP IN 100 CASES oF “INFECTIVE ASTHMA” 














CRP | O | 1+ | 2 | 3+ | 4+ | 5+ | 6+ | 7+ | 8 
Severe asthma 19 1 1 5) 1 
Moderate asthma 28 4 1 1 9 1 1 
Mild asthma 39 9 4 
Infectious or neoplastic diseases 
in the above patients 0 2 6 1 2 1 2 
Total cases 79 7 6 3 2 2 





Pollen Hay Fever and Asthma, Due to Inhalants—The CRP was measured 
in twenty-seven patients with only seasonal hay fever and in eleven patients with 
asthma due to inhalants alone. All these patients had moderate to severe symp- 
toms at the time of the test. One hay fever patient had a 1 plus test. He stated 
that he felt well except for moderate hay fever. A child admitted to the hospital 
with severe asthma, which was apparently due to cat dander, showed a level 
of 3 plus. This child had a moderate number of beta-hemolytie streptococci in 
her throat culture. None of the other patients had positive tests. 

Chronic Vasomotor Rhinitis —The blood of twenty patients with this condi- 
tion was tested for CRP. Of these, two had 1 plus and one 3 plus, while the rest 
were negative. The patient with 3 plus had acutely active purulent sinus disease 
at the time of the test. 

Eczema.—The sera of nine patients with generalized eczema were examined 
for CRP. Of these, eight had negative tests and one showed only a trace of 
precipitate. This is peculiar in view of the extensiveness of the disease and the 
apparent tissue damage. 


TABLE II. CRP IN URTICARIA 























TOTAL 
EXTENT OF URTICARIA = ol 1+ 2+ 3+ | 4+ | 5+ | 6+ 7+ | 8+ | CASES 
Generalized 2 0 0 0 1 1 1 8 13 
Moderate number of 
wheals 1 + 2 1 8 
Few 1 1 2 
Angioedema only 4 4 
Angioedema and asthma i I 2 
Acute dermographia 1 1 





Angioedema and Urticaria.—Twenty-nine patients with one or both of these 
conditions were tested. The results are shown in Table IT. It will be seen from 
this tabulation that, in general, the extensiveness of the urticaria was paralleled 
by the CRP level but that, on the other hand, two patients with generalized 
urticaria had no detectable CRP. In one of these, a test forty-eight hours later 
was 4 plus. In the other, two further tests at two-day intervals were negative. 
The cause of the urticaria was not known except in two penicillin reactions and 
two serum sickness reactions. In the blood of these patients were large amounts 
of CRP. 

The CRP Responsiveness of Allergic Patients——It was decided to find out 
whether the patients with infective asthma and eczema were capable of a CRP 
response to typhoid vaccine. 
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Twenty-two patients with infective asthma were given 0.5 ml. of New York 
City Department of Health typhoid vaccine intramuscularly into the deltoid 
region. They were tested before and forty-eight hours after this injection. As 
shown in Table III, six patients gave merely a trace of or no CRP response to 
the typhoid vaccine, six gave responses less than 4 plus, and nine had values of 
4 plus or more. Of the ten normal persons, none gave a response of less than 
4 plus, and five gave 8 plus responses. 


TABLE IIT. CRP RESPONSE TO TYPHOID VACCINE 














0-TRACE | 

| 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 
Patients not on hormones vf 1 ] 1 0 5 
Patients on hormones 4 1 2 0 1 0 0 0 
Controls 0 0 0 1 Z 2 1 4 





Some of our patients were receiving cortisone or ACTH. This might be 
expected to affect the CRP response but, as will be seen from the table, some of 
the patients who gave no response were not receiving these drugs, while others 
receiving these drugs gave values up to 5 plus. Stollerman’ has given intrave- 
nous typhoid vaccine (from the same source as ours) to human beings and then 
tested them for CRP. He found the response to be uninfluenced by the hor- 
mones, even in large doses. 

Two patients with generalized eczema were given typhoid vaccine. One of 
these gave no response and the other gave a 3 plus response. 


DISCUSSION 


The C-reactive protein response has a double interest for the allergist— 
first, as to its clinical usefulness as a test and, second, as to its meaning in im- 
munology. 

Our findings indicate that hay fever, extrinsic asthma, angioneurotie edema, 
eezema, vasomotor rhinitis, and infective asthma, together with the usual degree 
of chronic infection associated with the latter two conditions, do not alone give 
rise to CRP. On the other hand, urticaria is frequently, but not invariably, asso- 
ciated with raised and sometimes very high levels. This is true in urticaria in 
the absence of discoverable infection. 

Partly because of the negative results in infectious asthma and eczema, an 
attempt was made to find out whether these patients would give a normal CRP 
response to a stimulating dose of typhoid vaccine. 

From the results of this typhoid vaccine experiment, it would seem that 
most of the patients tested were capable of CRP response, but that some showed 
very much less response than others and some failed to respond at all. Our nun- 
ber of controls is too small to allow us to assume that these results are significant, 
but they. are suggestive and it would be of interest to gain more information 
as to the incidence of failure to respond in the normal person, in other chronic 
diseases, and after repeated injection of vaccines. 








ork 
oid 
As 
» to 
| of 
lan 


T'S 
7e- 
en 


of 





SMITH AND SKAGGS: C-REACTIVE PROTEIN IN ALLERGIC DISEASES 343 


The CRP would appear to be a simple and clinically useful screening test, 
provided that its limitations are remembered. When positive, it is a warning 
of possible disease, but a negative test is not incompatible with the presence of 
disease. 

The immunologic meaning of the CRP is quite unknown at present. Wood* 
finds that, in rabbits, the CRP response is paralleled by the later precipitin re- 
sponse to the stimulating substance. In other words, CRP can be used to predict 
which rabbit will give a good precipitin response and which will not. Because 
of this, it has been suggested that this protein may be a precursor of precipitin 
but, for the present, there is nothing else to support this idea. The same 
worker® has examined the CRP response in rabbits to the various components 
of Freund’s adjuvant (tubercle bacillus, Falba, and mineral oil) and finds the 
response to Falba greatest, to mineral oil less, and to the tubercle bacillus almost 
nil. So far, there are no real clues as to its possible function in the immune 
response. The absence of or low CRP response in our few cases of acute eczema 
and the high values in serum sickness and in penicillin reactions are food for 
speculation and further studies. 


SUMMARY 


The blood of patients with allergic disease has been tested for the presence 
of C-reactive protein. 

No relationship was found between allergic symptoms and the presence of 
this substance in the blood, except in the case of urticaria. Of 100 patients with 
infective asthma, fourteen had CRP values of 2 plus or higher. Only two of 
these did not have diagnoses other than their asthma. 

In urticaria CRP was usually present, roughly, in proportion to the exten- 
siveness of the lesions, but there were two notable exceptions to this. 

Twenty-two patients with infective asthma were given typhoid vaccine. 
Most gave a CRP response, but some gave a very small response and a few gave 
none. The significance of these results is not evident in the present study. 
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THE SIGNIFICANCE OF C-REACTIVE PROTEIN IN ASTHMATIC 
PATIENTS 


Harovp 8. Turt, M.D.,* DENVER, CoLo., AND MERLE S. SCHERR, 
Captain, MC, USA** 


mero protem, a specific blood substance, was first found by Tillett 
and Francis‘ in cases of pneumococcal pneumonia. Since the original paper 
was published, other investigators?* have searched for this protein in the blood 
of patients suffering from a variety of other diseases. The protein was found 
in the blood of a large majority of patients with rheumatie fever, staphylococeal 
osteomyelitis, subacute endocarditis, rheumatoid arthritis, tuberculosis, and 
carcinoma. The significance of these findings was difficult to determine because 
widespread clinical application depended upon the preparation of antiserum in 
each individual laboratory. Subsequently, the protein was isolated and purified 
by MacLeod and Avery® and, by Wood, McCarty, and Slater,® and an antiserum 
was developed. Thus, a precipitin test became available commercially in 1954.+ 
The test is simple and involves the use of a small amount of patient’s serum 
reacting with the antiserum with the production of a precipitate when the 
protein is present in the tested serum. The test can be performed with ease in 
the office as well as in a clinical laboratory. Therefore, the search for C-reactive 
protein was extended to diseases not heretofore studied in detail. Asthma was 
in this group, and Kaplan‘ and Aaronson’ and their co-workers published the 
results of an extensive survey of both adult and child asthmatic patients from 
the standpoint of the role of the protein in etiological diagnosis. 

We instituted a similar survey on patients at the Jewish National Home for 
Asthmatic Children and the Allergy Service at Fitzsimons Army Hospital. 
Since our conclusions differ in some respects from those of Kaplan’ and Aaron- 
son,® we thought it of interest to review our data and present our findings in 
this article. 

MATERIALS AND METHODS 





The antiserum used in this study is produced by the injection of purified 
C-reactive protein into rabbits, with subsequent bleeding of the rabbits at the 
optimum time. In the actual performance of the test, a column of antiserum 
1.5 to 2.0 em. long is drawn into a capillary tube, then the tip of the capillary 
tube is dipped into the patient’s serum, and a like volume is drawn up. Either 
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yenous or finger-puncture capillary blood may be used. The capillary tube is 
then placed in a specially provided rack consisting of a wood block with a groove 
in which Plasticine has been inserted. Thus, the tube remains upright and the 
fluid within the tube is kept in place. The rack is placed in an ineubator for 
two hours, and then is stored in a standard refrigerator overnight. The test is 
evaluated the next morning. 

A positive reaction (hereinafter referred to as ‘‘CRP reaction’’) is one in 
which a precipitate develops in the bottom of the capillary tube. The degree 
of positivity may be read arbitrarily according to the number of millimeters of 
precipitate in the tube. Precipitation of 1 mm. or over in this study was con- 
sidered to be a positive reaction. 

The sedimentation rate was determined by the method of Wintrobe® and 
correction for packed-cell volume was made according to his chart. A sedimen- 
tation rate of 20 mm. per hour or greater was considered to be elevated, although 
we recognize the fact that this arbitrary number may be slightly high for 
children. 

The data in this article were obtained from a total of 109 asthmatic patients, 
85 from the Jewish National Home for Asthmatie Children and 24 from the 
Fitzsimons Army Hospital. The age range of the former group was 5 to 16 
years, and that of the latter group was 7 to 53 years. Although the number 
is heavily weighted toward the younger age group, no differentiation between 
the children and adults was made in this study because of the lack of criteria 
upon which to make such a separation. All these patients were known to us 
to have had asthma. We considered their asthma to be quiescent if there was 
no evidence of sibilant and sonorous chest rales or wheezing at the time the CRP 
test was performed. 

The entire study was approached from the viewpoint of the meaning of the 
CRP reaction to the physician at the time the test was performed. Thus, each 
test was considered a single diagnostic situation. The resulting data were then 
analyzed from the standpoint of the meaning of the test in febrile patients as 
opposed to afebrile patients, and in the active asthmatic state versus the quiescent 
state. The dividing point for the temperature-differentiated data was taken as 
99.2° F. Those patients whose temperatures fell below this arbitrary normal 
were, in the main, those whose tests were performed as part of a routine out- 
patient study. The febrile group was tested within twenty-four hours of admis- 
sion to the hospital, which, in the ease of the children at the Home, usually meant 
within forty-eight hours of the onset of the illness. 

Chest x-ray examinations were performed on all patients at the same time 
that blood for the CRP test was drawn. 

The diagnoses shown in Table IV were arrived at by history and physical 
examination. Nose and throat cultures were not taken. The diagnosis of infec- 
tious rhinitis was restricted to those patients manifesting acute rhinitis of the 
infectious type with erythematous, edematous, nasal mucous membrane and 
purulent secretion in the meatuses. The diagnoses of acute tonsillitis and acute 
pharyngitis were applied to those patients manifesting signs of this condition, 
rather than the general term of ‘‘upper respiratory infection,’’ in order to 
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separate those conditions that are considered pre-rheumatic with which this test 
is closely identified.*° When no reason for the presence of fever could be found 
in the nose and throat, as well as all other organ systems, the ease was placed 
in the category of fever of undetermined origin. 


RESULTS 


The total results are shown in Table I. There were 222 diagnostic situa- 
tions in the entire group of 109 patients. Sixty-nine positive tests were en- 
countered, for an over-all ratio of 31.1 per cent. It is seen from this table that 
the highest percentage of positive reactions occurred in the group of febrile 


TABLE I. CRP REACTIONS IN ASTHMATIC PATIENTS 




















DIAGNOSTIC PER CENT 

SITUATIONS POSITIVE POSITIVE 
Febrile Active asthma 31 14 45.2 
Quiescent 72 45 62.5 
Active asthma 22 3 13.7 
Afebrile Quiescent 97 7 7.2 
Total 222 69 31.1 





quiescent patients. Those with active asthma who were also febrile actually 
numbered somewhat less in percentage than the quiescent group. A very much 
smaller percentage of afebrile active asthmatic patients as compared to the 
febrile active asthmatic patients showed a positive reaction. The smallest 
percentage of positives occurred in the afebrile quiescent group, as would be 
expected. These positive reactors were patients who were studied routinely 
upon admission to the Home. It is conceivable that factors responsible for the 
positive reactions might well have disappeared before the reaction itself, espe- 
cially since the physical examination was negative. All these patients had 
negative CRP reactions one month following the initial test. 


TABLE II. RELATION OF PosITIVE CRP TESTS TO CHEST X-RAY 


























POSITIVE PNEUMONITIS | PER CENT POSITIVE 
CRP BY X-RAY X-RAY 
Febrile Active asthma 14 g 14.3 
Quiescent 45 20 44.4 
Afebrile Active asthma 3 af 
Quiescent 7 0 
Total 69 23 33.3 





TT 


Table II is designed to analyze the data in relation to chest x-ray findings. 
One-third of the eases showing CRP in the blood stream were demonstrated by 
x-ray to have pneumonia. The highest percentage occurred in the febrile quies- 
cent group. The one patient in the afebrile active asthmatie group who showed 
a positive chest film was tested on the day of his admission to the Home. It 
is probable that he was febrile, and that his fever subsided before the x-ray 
change disappeared. Although the total number of positive CRP reactions in 
the active asthmatic febrile group is small, the percentage with positive x-ray 
films in this group is significantly less than in the quiescent group. 
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In order to obtain the significance of a positive CRP reaction in those pa- 
tients who did not have evidence of pneumonia, it was necessary to subject the 
x-ray negative group to a definitive diagnostic analysis. Table III, therefore, 
classifies this group in that manner. The febrile active asthmatic group in- 
eluded six cases of fever of unknown origin, and in the febrile quiescent group 
there were nine such eases. The remainder fell into the categories in which the 
diagnosis could be established. A significant number in both the active and 
quiescent groups were diagnosed as tonsillitis or pharyngitis. Thus, a positive 
test may be accounted for by the appearance of these conditions and yet bear 
no relationship to the etiology of asthma. 


TABLE III. RELATION OF CRP POSITIVES To DIAGNOSIS OTHER THAN PNEUMONIA 


























UPPER RE- | FEVER OF 
PHARYN- SPIRATORY | UNKNOWN | MISCELLANE- 
TONSILLITIS GITIS INFECTION ORIGIN ous 
Febrile Active 1 3 6 1 Mononucleo- 
asthma sis 
1 Measles 
Quiescent 6 + 4 9 1 Myositis 
1 Mumps 
Afebrile Active 1 1 Unknown 
asthma 
Quiescent 7 Unknown 
Total 6 5 8 15 12 





The preceding data would indicate that certain diseases show positive CRP 
tests regardless of the presence of active asthma in an asthmatically suscep- 
tible population. To test this hypothesis further, we searched for CRP in a 
group of unselected patients outside of those having asthma. Table IV shows 
the results of this search and encompasses the relation of the chest x-ray to a 
positive test. This chart shows that, except for acute rheumatic fever and active 
rheumatoid arthritis, a positive CRP test occurring in this group of diseases is 
almost always accompanied by a positive chest film for pneumonitis. This is 
particularly striking in the few cases of so-called collagen disease which were 


TABLE [V. RELATION OF CRP POSITIVES 'to CHEST X-RAY IN MISCELLANEOUS CONDITIONS 








PNEUMONIA 











NO. OF CASES NEGATIVE POSITIVE BY X-RAY 

Active rheumatic fever 10 2 8 0 
Active rheumatoid arthritis 4 0 4 0 
Active pulmonary tuberculo- 

sis 7 6 1 1 
Pneumonia 7 0 7 7 
Periarteritis nodosa 2 1 1 1 
Systemic lupus erythemato- 

sis 1 1 0 0 
Penicillin reaction 1 0 1 Z 
Atopic dermatitis 1 1 0 0 
Hodgkin’s disease 2 2 0 0 
Leukemia 5 a 2 2 
Acute gastroenteritis 10 10 0 0 
Varicella 4 4 0 0 
Rubeola 4 3 1 0 
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encountered in this study. The two patients with periarteritis nodosa had nega- 
tive tests except when pneumonia developed, and as soon as the pneumonia sub. 
sided the test readily became negative. The result in one case of systemic lupus 
erythematosus was likewise negative. The case of the penicillin reaction of the 
delayed type with urticaria and angio-edema showed a positive reaction but 
the chest film revealed pneumonia. The one case of active tuberculosis showing 
a positive reaction was diagnosed as having pneumococcal pneumonia compliecat- 
ing the tuberculous infection; again, the reaction became negative when the 
pneumonia subsided. Of course, the inclusion of these patients in the nega- 
tive x-ray group has reference only to the acute situation and not to the very 
evident lesion resulting from tuberculosis. 








TABLE V. THE RELATION OF CRP REACTION TO SEDIMENTATION RATE 











NEGATIVE CRP POSITIVE CRP 


NORMAL NORMAL 
ELEVATED SEDIMEN- ELEVATED SEDIMEN- 



































SEDIMENTA- TATION SEDIMENTA- TATION 
TOTAL ‘| TION RATE RATE TOTAT, TION RATE RATE 
Febrile ot 9 22 36 20 16 
Afebrile 68 2 56 5 2 3 
Totals 99 21 78 41 22 19 

















Since one could easily gain the impression that the CRP test and a sedimen- 
tation rate are closely related, both tests were simultaneously performed in a 
total of 140 of the 222 diagnostic situations. The data are charted in Table V. 
Here it will be seen that the sedimentation rate, in general, is normal when 
the CRP test is negative, but this relationship is not absolute. There are im- 
portant exceptions in both the febrile and afebrile groups which may well 
affect a particular case under consideration. The difference in the interpreta- 
tion of both tests is brought out more conclusively when one considers the fe- 
brile positive CRP group. Here the sedimentation rate was normal while the 
CRP test was positive in sixteen of thirty-six cases. Statistically, we may con- 
sider that we are dealing with different populations and that, therefore, the 
tests do not measure the same thing. The afebrile positive CRP category is 
too small to be analyzed statistically with confidence, but here again the in- 
dividual case may well show differences in the results of the two tests. 








« DISCUSSION 













The studies of Kaplan and associates’ and Aaronson and associates® raised 
a number of questions in regard to the role of the CRP in asthmatic patients. 
A hypothesis was advanced that the appearance of this protein represents a 
specifie process of allergy of infection, which has an etiological role in the in- 
duction of asthma in these patients. This was based on the finding that a 
significantly higher percentage of patients who were classified in the infectious 
group developed CRP following a recent upper respiratory infection than 
those in the atopic group. Thus, the CRP test could be used as an indicator of 
the infectious allergie origin of bronchial asthma. 
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The CRP tests in the previously mentioned studies were performed sometime 
after the onset of respiratory infection. Our studies, however, in the febrile 
group were performed within forty-eight hours of the onset of the illness. It 
is possible that our results differ significantly from theirs because of the timing 
of the performance of the test. Our studies may also differ because of the 
stricter classification of the physical signs of nose and throat disease. A third 
difference is our simultaneous recording of a chest film at the time the CRP test 
was performed. 

The data presented above do not bear out the conclusion advanced by the 
Kaplan and Aaronson studies with reference to the role of CRP in the diagnosis 
of allergic diseases. Although there was a high incidence of positive reactions 
in the total asthmatie population (Table 1), the breakdown of this number into 
the active and quiescent states within the febrile group revealed a high per- 
centage in each of these groups. Hedlund,‘ in a study of approximately 2,000 
eases of inflammatory disease, demonstrated CRP in three out of a total of 
fifteen cases of asthma, and in thirteen out of thirty-six cases of upper respira- 
tory infection. One cannot subject these small numbers to statistical analysis 
with any degree of assurance, but there is at least a likelihood that the presence 
of CRP in the asthmatic patient is a chance occurrence in view of the common 
association of upper respiratory infection, especially when x-ray evidence of 
pneumonitis is absent. Actually, a higher percentage of positive reactions was 
found in febrile patients who had no asthma than in those whose asthma was 
active. One is reluctant to associate CRP with the infectious etiology of asthma 
under these circumstances. 

A significant number of our patients developed serum C-reactive protein 
in relation to infections of the throat. This type of infection is often considered 
pre-rheumatie and, as such, a positive CRP test could be expected. There was 
no evidence to support a diagnosis of rheumatic fever in any patient in this 
series. It is conceivable that the patient who had developed CRP in response 
to throat infections might eventually acquire rheumatic disease. This test may 
serve aS a signal for such observation. 

Tillett and Francis' discovered CRP in the blood of patients with pneu- 
monia. Hedlund‘ found 252 positive reactions out of a group of 254 cases of 
pneumonia. Although the mechanism is unknown, the protein appears in almost 
all pneumonia sera. Therefore, it is not surprising that we found a significant 
percentage of our positive reactors who had x-ray evidence of pneumonia. We 
were surprised, however, to find that the x-ray diagnosis was the only evidence 
of consolidation in half of the cases. This observation led to the suggestion 
that Loeffler’s syndrome was present. No significant blood eosinophilia was 
present, and sputum could not be obtained for examination for eosinophils. It is 
possible that these cases were representative of allergic pneumonitis. 

X-ray examination of the chest revealed the etiology of about one-third 
of the CRP positives in this series (Table Il). The majority of this group did 
not show objective evidence of asthma. Thus, inflammation of the lower respira- 
tory tract need not trigger asthma; similarly, infection of the upper respiratory 
system can well exist in an asthmatic patient without the appearance of asthma 
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(Table III). The appearance of fever accompanying asthma does not signify 
an etiological relationship of asthma to infection, and may arise from other 
factors. 

Only three cases of so-called collagen disease are included in this study. 
However, the negativity of the CRP test in this group is not in accord with 
previously recorded data.'' When pneumonia occurred in one patient, the CRP 
test readily became positive; when pneumonia disappeared, the CRP test be- 
came negative. The simultaneous recording of a chest x-ray picture with the 
CRP test is therefore suggested. The data presented in Table V make such a 
procedure mandatory before one can attach specific significance to the CRP test 
in this group of patients. This observation would seem to indicate the value 
of the CRP test as an office procedure, with emphasis on the fact that a posi- 
tive reaction must be followed up with a chest x-ray. Mass screening of a large 
number of cases with the CRP test is simple and inexpensive. 


SUMMARY 


CRP tests were performed on 109 asthmatic patients manifesting 222 diag- 
nostic situations. Simultaneous chest x-ray films were taken. Thirty-one per 
cent of the total number of tests were positive and one-third of the positive group 
showed pneumonia by x-ray. 

There was a lack of correlation between the sedimentation rate, which was 
performed at the same time, and the CRP reaction, especially in the febrile 
group manifesting positive CRP reactions. 

The CRP reaction is usually positive in cases of active rheumatoid arthritis 
and active rheumatic fever, but in this series it was seldom positive in a group of 
other diseases except when x-ray evidence of pneumonia was present. 

This study failed to confirm the suggested role of the CRP test in the 
etiological diagnosis of asthma. The appearance of this protein occurs as often 
in febrile patients whose asthma is quiescent as in those whose asthma is active. 
The simultaneous recording of the chest film and the CRP test in the asthmati- 
cally susceptible patient appears to be of utmost importance, since one-third 
of the CRP-positive cases also showed pneumonia by this means. Such a pro- 
cedure seems no less important in diseases other than the rheumatic group, since 
almost all the CRP-positive cases showed a positive chest x-ray. 

The CRP test as an office screening procedure is suggested, provided that 
chest x-ray follow-up is available. 

In our opinion, the present value of the CRP test is mainly in the diagnosis 
of rheumatie fever, rheumatoid arthritis, and pneumonia. 
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‘THE EFFECT OF HYDROCORTISONE HEMISUCCINATE ON 
TRACHEAL SMOOTH MUSCLE OF THE GUINEA PIG AND CAT 


NEVILLE M. Lercor, M.D.,* Lonpon, ONTARIO 


HE use of adrenocorticotrophic hormone (ACTH) and cortisone by a 

systemic route in the treatment of severe bronchial asthma has _ been 
justified repeatedly by clinical trials.-* The effectiveness of these compounds 
has been judged by improvement in symptoms, physical signs, and perform- 
ance of pulmonary function tests. The steroid has been presumed to act 
directly on the smooth muscle and mucosa of the bronchial tree, but this 
direct effect has not been demonstrated experimentally. 


Smith, by perfusing an excised segment of swine carotid artery, found 
that perfusion with cortisone did not reduce the degree of subsequent hista- 
mine-induced vasoconstriction; however, the recovery from vasoconstriction 
was more rapid. Hawkins and associates® found that hydrocortisone alcohol 
had no effect on human tracheal smooth muscle. The following experiments 
were undertaken in order to study the effeet of a water-soluble adrenal steroid 
on contraction of the smooth muscle of the respiratory tree. 


METHODS 


Twenty-two adult guinea pigs, weighing approximately 300 grams each, 
and three cats, weighing approximately 2.5 kilograms each, were used. Each 
animal was killed by an overdose of Nembutal, and the trachea was im- 
mediately removed and placed in Ringer-Locke’s solution at room temperature. 


The method used for studying changes in tonus of circular smooth muscle 
was similar to that developed by Meyer’ for vascular smooth muscle, and 
modified for the tracheobronchial tree by Park.’ The trachea was cut into 
ten rings, which were tied together with cotton thread to form a chain. 
The chain was anchored at one end in the bath of 50 ec. of oxygenated 
Ringer-Locke’s solution at 37.5° C.; the other end was connected to a writing 
lever. The weight on the lever opposing contraction of the chain was 100 
mg., and the magnification of motion was ten times. Responses were recorded 
on a lightly smoked drum, rotating at 2 mm. per minute. Contraction of 
the chain was written in a downward direction, and relaxation in an upward 
direction. The preparation was washed four times between contractions with 
50 ¢.e, of Ringer-Locke’s solution prewarmed to 37.5° C. 
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The steroid used was the water-soluble hydrocortisone hemisuccinate 
(Upjohn),* hereafter referred to as Hh. 

The effects of Hh on the tracheal ring preparation were studied in three 
ways: 

1. After treatment with Hh, the response to a test dose of histamine was 
observed. The amount of the test dose of histamine was determined at the 
beginning of each experiment by obtaining graded contractions with histamine ; 
the dosage selected was that giving about 50 per cent of maximum contraction. 
All contractions were obtained with this test dose, which was generally in 
the range of 0.005 mg. per 50 ¢.e. bath (equivalent to a concentration of 
1 x 10-7). After each contraction the preparation was washed four times. 
The usual sequence consisted of two control contractions and, after another 
washing, the test dose of Hh was added, followed in two minutes by the 
test dose of histamine. After this contraction, the preparation was again 
washed and a third control contraction with histamine alone was obtained. 
In addition, the influence of duration of Hh exposure at one dosage level 
upon the subsequent inhibition of histamine-induced contraction was studied. 
All contractions were measured as the maximum deflection from the resting 
base line and were essentially complete in five minutes or less. The response 
to treatment with Hh in these preparations was expressed as per cent inhi- 
1-test response 
mean of 3 controls 





bition, caleulated as 100 x 


2. Hh alone, in graded doses, was added to the bath of a previously un- 
treated tracheal chain preparation. Any changes in length caused by Hh 
were followed until a new stable level was reached. In two eases, Hh was 
added when the muscle was in a contracted state as a result of prior addition 
of histamine to the bath; that is, histamine was added first to the bath, a 
contraction was obtained, and, without washing, Hh was added. The subse- 
quent changes were followed until a plateau was reached. 


3. In three experiments, cat tracheal rings were used, and acetylcholine 
chloride (Ach) was employed to cause muscular contraction. The sequence 
of addition of Ach and Hh was similar to that employed in method No. 1 
above. 

RESULTS 


1. Effect of Prior Treatment With Hh on Histamine-Induced Contrac- 
tions—Fig. 1 shows the result of a typical experiment in which histamine 
was given after Hh. At A and B appear control contractions with histamine. 
After the preparation was exposed ‘to Hh at C for two minutes, the same 
dose of histamine at D produced the test contraction. The final control con- 
traction appears at E. The mean control response was determined by 
averaging the contractions for the three control contractions with histamine 
f+ate Fig. 1). 


ous woe through the courtesy of Dr. Avery Cotton, Upjohn Company, Kalamazoo, 
Michigan. 
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Fig. 2 summarizes the results of twenty-two such runs for varying doses 
of Hh. The bar graph on the left of Fig. 2 expresses the variability of the 
control runs about their means; as it is placed, the mean values correspond 
to zero on the seale, and zero to 30 per cent includes two standard deviations 
about the means. 

In four experiments, at a dose level of 1 mg. Hh per 50 @e. of bath 
solution, all four showed some inhibition, but the amount of inhibition was well 
within two standard deviations of the control variation. At 10 mg. a signifi- 
eant inhibitory effect was seen (P = <0.001). At the higher doses of 70 and 
100 mg., inhibition approached 100 per cent. 


A B GD ....£ 
v v vy SCY 





‘ ! 2 3 4 5 6 7 a 9 Oy 


_ Fig. 1.—Typical run showing inhibitory effect of hydrocortisone hemisuccinate on_his- 
tamine-induced contractions. At A, B, D, and E, 0.005 mg. of histamine was added to the 
bath. At C, 10 mg. of Hh was added. The time lapse between C and D is two minutes. 
The preparation was washed after each contraction. 


The data in Fig. 2 are all based on two-minute exposures. In an additional 
twenty-five experiments the exposure time to Hh was varied from two minutes 
to two hours, with a fixed dosage level (10 mg. per 50 ¢.c.). These results 
are shown in Fig. 3, which shows per cent inhibition plotted against duration 
of exposure to Hh. From these experiments, it can be seen that there is little 
difference in effect when the exposure time is varied from two minutes to 
one hour. With time lapses of one and one-half to two hours, there appears 
to be a slightly increased effect. Subjecting the means to a simple ‘‘t’’ test 
for significance, the difference in mean inhibition from two minutes to two 
hours is found to be doubtfully significant (P = 0.05). In two eases in which 
no Hh was added, there was an ‘‘inhibition’’ of 11 and 19 per cent at the end 
of two hours. The variation introduced by changes in the control response 
must therefore be taken into account. This variation has not been adequately 
determined, so that the true significance of the apparent increase in inhibition 
with time remains doubtful. In any case, the change does not appear to be a 
large one in the time range studied. 

Three preparations failed to recover their original contractility, even after 
several washings, following a two-hour exposure to Hh. These runs were not 
included in Fig. 3. The reason for this lack of recovery from Hh is not clear 
from these studies, but it may have been due to deterioration of the preparation. 

2. Effect of Hh on Smooth Muscle Tonus.—The freshly prepared tracheal 
chain has a certain intrinsic tonus. If Hh is introduced, the smooth muscle 
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Fig. 2.—Inhibitory effect of Hh on histamine-induced contraction of guinea pig smooth 
muscle. Two-minute exposures of varying doses are plotted in logarithmic scale against the 
per cent inhibition of contraction. The shaded bar on the left portrays the variability of 
the control histamine-induced contractions, ard represents two standard deviations of the 
control contractions compared with their means. 
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Fig. 3.—The inhibitory effect of 10 mg. of Hh on histamine-induced contractions of guinea 
pig tracheal smooth muscle. Effect of varying the time of exposure to Hh 
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responds by relaxation after a latent period of two to three minutes. Fig. 4 
shows the effect of graded doses in one preparation. The effects of various doses 
were tested in eleven experiments. Of eighteen observations on the effects of 
a 10 mg. dose, ten showed slight relaxation and eight showed no change. In 
five observations with 100 mg. doses, all showed marked relaxation. Three 
experiments with 30 mg. of Hh and three with 70 mg. showed a relaxing effect. 
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Fig. 4.—Relaxing effect of Hh on untreated guinea pig tracheal smooth muscle. Graded 
series of doses from 10 mg. per 50 c.c. to 100 mg. per 50 c.c. 


Fig. 5 shows the effects of two different doses of Hh when the tonus had 
been previously increased by a test dose of histamine. The control response 
to histamine (Fig. 5, A) was fairly well maintained for a thirty-minute period. 
The responses to 100 mg. and 10 mg. doses are shown at C and E. The larger 
dose caused a return of tonus almost to its original level. 
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Fig. 5. gone effect of Hh on histamine- contracted guinea pig tracheal smooth muscle. 
A, B, D = 0.005 mg. of histamine; EH = 10 mg. of Hh; C = 100 mg. of Hh. All doses added 
to 50 c.c. bath. At W the enaretben was washed. 


3. Effect of Hh on Ach-Induced Contractions of Cat Trachea.—In the three 
experiments done, 10 mg. of Hh antagonized the action of Ach, similar to its 
action on histamine-induced contractions of the guinea pig trachea. The mean 
inhibition was 35 per cent. 

DISCUSSION 

These results show that Hh in high concentrations not only causes relax- 
ation of guinea pig tracheal smooth muscle, but also inhibits contraction 
produced by histamine. In view of the large concentrations necessary to pro- 


duce these effects, it may be suggested that they are not due to the steroid 
but may be due to the change in tonicity of the solution or the change in pH. 











LEFCOE: EFFECT OF HYDROCORTISONE HEMISUCCINATE 357 


The inerease in osmolarity which occurs upon adding the maximum dose of 
100 mg. of Hh to the 50 ¢.e. bath is caleulated at less than 3 per cent. The 
pH of the Ringer-Locke solution alone was 7.30 (Beckman pH meter), and the 
pH remained 7.30 when 100 mg. of Hh per 50 ¢.c. of Ringer-Locke’s solution 
was added. Thus, neither osmotic nor pH changes could influence the results. 


Hawkins and associates,® using the free aleohol of hydrocortisone, found 
no effect on the human tracheal chain. The relative insolubility of this com- 
pound and the resulting low concentrations may well account for the negative 
results of these authors. It is not surprising that high concentrations of Hh 
are necessary to produce an effect. Milligram for milligram, there are much more 
potent steroids than hydrocortisone, with regard to the gluco-corticoid effect ; 
for example, 9-alpha fluorohydrocortisone has approximately fifteen times the 
potency of Hh. It is possible that other steroids exist which are even more 
active. The difference in the concentrations used here and those obtained in 
the lungs by systemic steroid therapy may be a wide one. However, it is 
possible that Hh may be modified in the tissues, forming a more potent com- 
pound, or there may be a cumulative effect with time. 

The results presented in this report may be applicable to human bronchi, 
since Hawkins and Schild® found that guinea pig tracheas and human bronchi 
react similarly to Ach, histamine, and epinephrine. 

In connection with the present study, a clinical trial of inhalation aerosol 
steroid therapy was made in patients with bronchial asthma. The steroids 
tested include cortisone acetate and hydrocortisone acetate suspensions, 9-alpha 
fluorohydrocortisone acetate, the free aleohol of hydrocortisone, and Hh. . None 
of these showed any effect, except the water-soluble Hh, which produced a small 
but definite beneficial effect. Presumably Hh was effective because highly 
concentrated solutions (267 mg. per milliliter) could be prepared. These results 
will be reported in detail later. The use of aerosol steroid in the treatment of 
bronchial asthma may thus require the development of even more potent water- 
soluble steroids. 

SUMMARY 


1. Hydrocortisone hemisuccinate, a water-soluble steroid, in concentrations 
of the order of 1 x 10—*, has a relaxing effect on guinea pig tracheal smooth 
muscle, and antagonizes the action of histamine on this muscle. The effect 
is prompt, and ean be terminated within minutes by repeated washing of the 
muscle, 

2. Acetyleholine-induced contractions in eat tracheal smooth muscle are 
likewise antagonized. 


I am particularly indebted to Drs. E. P. Radford, Jr., and J. L. Whittenberger of the 
Harvard School of Public Health, and William Reddy of the Peter Bent Brigham Hospital 
for their invaluable advice and assistance. 
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ALPHA [(ALPHA-METHYL-3,4- 
METHYLENEDIOXYPHENYLETHYLAMINO) METHYL]- 
PROTOCATECHUYL ALCOHOL HYDROCHLORIDE IN BRONCHIAL 
ASTHMA 


IrviNG H. Irkin, M.D.,* Water S. Burrace, M.D.,** anp 
JOHN W. Irwin, M.D.,*** Boston, Mass. 
WirH THE TECHNICAL ASSISTANCE OF Mary GILcHRIst, A.B., 
AuicE Roacu, A.B. 
INTRODUCTION 
LPHA | (alpha-methy]-3,4-methylenedioxyphenylethylamino) methyl] | -proto- 
A eatechuyl aleohol hydrochloride is not a ‘‘miracle drug.’’ Its struetural 


formula is: 
H H H H H 





HO—7 a a, a 

| | | | | pias ' 
(- OH H CH, H fol:  * HCl 
\F \A 
For reasons of simplicity, this N-substituted arterenol derivative will be 
referred to by its code name, JB251. The purpose of this article is to describe 
one year’s clinical study of this agent’s effect, by both the oral and nebulized 
routes, on patients with bronehial asthma. This drug’s main forte is its ability 
to relieve temporarily symptoms of bronchial asthma. In this article the term 
bronchial asthma refers to a disease with symptoms of wheezing, cough, and 
dyspnea. Here it is classified as asthma of known and unknown etiology. When 
known etiology is used, it means that the asthma is based on demonstrable 
reactions between specific antigens and antibodies. 


HO— 


METHODS 


The first part of the study was divided into two parts. Twelve patients, 
all over 40 years of age and all with moderately severe asthma of undetermined 
etiology, were given 2.5 mg. or 5 mg. of oral JB251 every six hours for a period 
of three months. In addition, each patient was allowed to inhale a mist of 
JB251 in 1:200 solution as required to secure control of asthmatic symptoms. 
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Each of these patients was checked at weekly intervals. Such a check included 
an interval history, complete physical examination, a urinalysis, a hemoglobin 
determination, and a total and differential count of the white cells of the blood. 
Then eighty patients of various ages with asthma of known or unknown etiology 
were tried for long periods on oral or nebulized JB251. Again, each was 
studied at regular intervals. 

A comparison of the effectiveness and relative side effects of JB251 with 
that of established medication was made. The following supplies were ob. 
tained from the Lakeside Laboratories in the form of four unknowns: bottles 
of 100 seored tablets labeled JB251A, and identical bottles of 100 scored tablets 
labeled JB251B, bottles of liquid for inhalation marked JB251C, and identical 
bottles of liquid for inhalation marked JB251D. Neither the doctors nor the 
patients knew the true identity of these materials until all the experiments 
had been completed. Patients suffering from moderate to severe asthma, who 
were ambulatory and happened to attend the clinic while the unknowns were 
available, were selected for the trial. There was no attempt to eliminate any 
patient because of the etiology of his asthma, because he was a new patient, or 
because he previously had responded well or poorly to medication. Patients 
were accepted for the study as long as supplies of all four unknowns were 
available. The patients were asked to change their medications only on 
direction. They were requested to give only their honest opinions and 
preferences. Although it was considered of interest to have measurements of 
vital capacity and maximum breathing capacity, it was not deemed advisable 
to eliminate patients who were unable to perform these tests adequately. 

Whenever possible, the vital capacity of three seconds, as well as the total 
vital capacity and the maximum breathing capacity, was measured before the 
patient was started on any of the unknowns. The patients were taught how 
to use the DeVilbiss No. 40 nebulizer. The vital capacities were then measured 
after three inhalations of solution JB251C. An additional three inhalations 
of this solution were given, and the maximum breathing capacity was measured. 
In some eases, after a lapse of over thirty minutes, three inhalations of 
JB251D were given and vital capacity measurements recorded. Then the 
maximum breathing capacity was measured after three additional whiffs of 
JB251D. At the next visit, a week later, vital capacities (three seconds and 
total) and the maximum breathing capacity were repeated, and the nebulized 
solutions were used in opposite order. The same pulmonary function tests 
were performed. The third week the capacities were measured without the 
use of the inhalations. 

Between visits to the clinic, the patients were advised to use, as necessary, 
one of the sprays the first week and the alternate one the following week, 
continuing in this manner until their supplies were exhausted. Usually on 
the third week, a tablet of either JB251A or JB251B was prescribed to be 
taken every six hours, and the following week the other tablet was prescribed. 
The patients were given these tablets alternately until they could be sure which 
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one they preferred and which they found most effective. In some eases, when 
decisions were difficult for the patients, supplies of each tablet were given for 
trial during attacks, rather than on a set time schedule. 

At each clinic visit, a detailed interval history was obtained from each 
patient, and the physician examined the chest and repeated the pulmonary 
function studies. 

RESULTS 


The first twelve patients who received either 2.5 mg. or 5 mg. of oral 
JB251 every six hours and nebulized JB251 in 1:200 solution as needed 
developed no serious side effects w:thin three months. Eight did note palpi- 
tation and shaking of extremities when using 5 mg. of JB251 orally every 
six hours. When the dose was reduced to 2.5 mg. every six hours, these side 
effects were not noted. It is of interest that no elevation of blood pressure 
occurred in any patient and that no changes were noted in the total or 
differential count of the white blood cells and hemoglobin and in routine 
urinalyses. No side effects were attributed to the use of the nebulized 1:200 
solution of JB251. Although relief of wheezing, cough, and dyspnea was not 
complete in any single patient, patients’ satisfaction justified additional study 
because each patient obtained some relief and some even thought that JB251 
was as good as nebulized or subcutaneous epinephrine. 


TABLE I. RESULTS OF TREATMENT WITH JB251 IN EIGHTY PATIENTS 








SUCCESS | FAILURE 
Oral JB251 

Number of Patients—55 Number of Patients—25 
.0 mg. every 6 hours Symptomatic side effects 
.0 mg. every 6 hours on all doses 7 

5 mg. every 6 hours No relief of symptoms 18 
(No patient received more 

than 5 mg. every 6 hours) 

Nebulized JB251—1:200 

. Nebulized JB251 1:200 provided relief 1. Side reaction—1 patient nauseated 

in 13 of the 25 patients in whom the 

oral preparations failed 
. Forty-two of patients who did well on 2. Twenty-four patients either could not 
oral JB251 learn to use the nebulizer or did not 

wish to use nebulized medication 
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Eighty patients with bronchial asthma of known or unknown etiology 
were then tried on oral JB251. Each patient was started on 5 mg. every six 
hours. Each week the dose was lowered until the minimal effective dose 
was found. Table I summarizes results. Fifty-five of the eighty patients 
experienced complete or adequate relief of symptoms over a period of six 
months. Twenty-five, however, were listed as failures. Such failures fell 
into two groups: those who failed to obtain any relief regardless of dose and 
those who could not take adequate doses because of palpitation, headache, or 
shakiness. The majority fell into the first category. Again no serious side 
reactions were noted. The optimal successful oral dose varied widely, but 
most found this dose to be 2.5 mg. to 4 mg. every six hours. 
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When nebulized JB251 1:200 was tried, forty-two of the fifty-five who did 
well on oral medication were able to use the nebulizer with some degree of 
finesse. All obtained some relief of symptoms. Among the twenty-five failures 
on the oral form of JB251, thirteen were able to use the nebulizer and each 
secured some relief. Only one patient on nebulized JB251 developed a side 
reaction; this was nausea. 


EFFECTIVENESS and PREFERENCE 
ORAL TABLETS A&B 


TOTAL NO. of PATIENTS 
33 


Pre. 








Pre. 
B 
4+3 


Fig. 1—A, 4 mg. of JB251. B, 50 mg. of ephedrine hydrochloride. 


The inner circle of the diagram compares effectiveness of A and B. The outer circle of 
the diagram compares preference for A or B. The middle circle of the diagram shows the 
number of patients who found A and B of no use. 


The double blindfold test with the tablets was performed with considerable 
eare. The patients were urged to decide which preparation was the more 
effective and then to determine which they preferred to take. One might well 
find one preparation more effective btit prefer the other because of fewer side 
effects. All side effects were then listed. Neither physicians nor patients knew 
the identity of the two unknowns, but to orient the reader the key was as 
follows: tablet A was 4 mg. of JB251 and tablet B was 50 mg. of ephedrine 
hydrochloride. 


Thirty-three patients participated in the experiment of the tablets. Fig. 
1 tabulates results. Based on effectiveness, twenty-six patients found A of 
value and seven found A of no value. Twenty-two found B useful and eleven 
found B ineffective. On comparing the effectiveness of A and B, fourteen 
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(including six who found B useless) chose A; seven (including two who found 
A worthless) chose B; and seven found A and B equally effective. Five 
patients stated that both A and B failed to relieve symptoms. 

According to patients’ preference, eleven preferred A, fourteen preferred 
B, three could make no choice, and five patients did not care for either. The 
fourteen patients choosing B were: the seven who found B more effective, 
three who found A more effective but preferred B beeause of side effects, 
and four who found A and B equally effective but chose B because of fewer 
side reactions. 

No serious side effects were noted from either tablet. Seventeen of thirty- 
three, however, complained of side effects from A, and nine of thirty-three 
noted side effects from B, In regard to A, shakiness was noted nine times; 
palpitation, six times; tenseness, insomnia, and dizziness, three times each; 
‘‘jumpy stomach,’’ twice; weakness, once; and extremity pain, once. The 
breakdown of side effects on B ineluded shakiness, tenseness, and palpitation, 
three times, and insomnia, nausea, anorexia, extremity pain, and dizziness, 


once each. 


SUBJECTIVE - OBJECTIVE EFFECTIVENESS 
NEBULIZED SOLUTIONS C&D 


c=0 
7 


2.—C, 1:200 solution JB251. D, 1:100 solution epinephrine. 


ire to the left diagrams patients’ opinions. Circle to the right diagrams physicians’ 
results. 





The results of the double blindfold test with the nebulized solutions were 
based on patients’ and doctors’ opinions. Patients reached their conclusions 
on the basis of subjective improvement, but doctors based their results entirely 
on changes in breath sounds noted on careful examination of the chest and 
on variations recorded in the vital capacity of three seconds, total vital capacity, 
and the maximum breathing capacity. At least a 10 per cent difference in 
the pulmonary function studies was required before such change was considered 
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significant. As with the tablets, physicians and patients did not know the 
identity of solutions C and D. The key was as follows: C was a 1:200 solution 
of JB251 and D was a 1:100 solution of epinephrine. 

Thirty patients were able to use the nebulized solutions of C and D with 
ease. Subjective effectiveness of C and D is diagrammed in Fig. 2. The mist 
of C was effective in twenty-seven patients, and that of D in twenty-six, 
In comparing C and D, the latter was effective in only one patient who failed 
on ©; whereas C was effective in two patients who failed on D. Thirteen 
patients thought that C was more effective than D, and eleven found D better 
than C. Two patients obtained no relief from either C or D; four were unable 
to determine which was more effective. 


OBJECTIVE-SUBJECTIVE 
NEBULIZED SOLUTIONS C&D 
AGREEMENT DISAGREEMENT 
12 18 
PATIENTS PATIENTS 


Obj. Obj. 
Obj C=D=0 c>D 
1 











Fig. 3.—C, 1:200 solution JB251. D, 1:100 solution epinephrine. 
The diagram to the right shows patients’ opinions in the inner circle and physicians’ 


findings in the outer circle. 

The physicians tested C and D in the original thirty patients plus two 
more who would not use the nebulizer at home. Although both C and D 
relieved the majority of the patients, doctors’ findings did not parallel patients’ 
findings. Fig. 2 also shows physicians’ results. The physicians found C more 
effective in five patients, D more effective in eight patients, C and D equally 
effective in eleven patients, and C and D of no value in eight patients. Fig. 
3 points out agreements and disagreements between patients’ and doctors’ 
opinions. The patients and physicians agreed in twelve instances and disagreed 
eighteen times. Four patients found C and D equally effective; the doctors 
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concurred with two. Physicians agreed with three.of the thirteen patients who 
chose ( and with five of the eleven who found D more effective. The doctors 
supported the two patients who found that neither C nor D was of benefit. 

Side effects were not prominent from C or D. Twenty-eight patients 
observed no untoward effects from C, and twenty-four patients noted no side 
effects from D. On C two complained of nausea, but in one patient this 
symptom failed to reappear on continued use. Six patients noted one of the 
following side effects while on D: jumpiness, headache, nausea, finger cramps, 
epigastric pain, and throat irritation. The throat irritation was so severe 
that the patient refused to use D and insisted on C. 


DISCUSSION 


Since the introduction of epinephrine, a reliable method of combating the 
symptoms of the majority of asthmatic attacks has existed. Experimental 
evidence to date indicates that epinephrine acts directly on the effector cells. 
In asthma its main effect is bronchodilation produced by action on the smooth 
musculature of the bronchial tree. Injection and inhalation are the only 
effective routes of administration. The effects of epinephrine are transient, 
and it must be used repeatedly. Its tendency to produce blood pressure ele- 
vation may contraindicate its use in patients with severe asthma who have 
other chronic diseases such as essential hypertension, angina pectoris, hyper- 
thyroidism, diabetes, and anxiety states. The structural formula of epi- 


nephrine is: 
OH H 


——. | | 
Hog S C_CH.—_N—CH, 


— | 
H 


Taking the epinephrine formula and removing the hydroxyl groups from 
the benzene ring, as well as adding a methyl group to the alpha carbon, 
produce ephedrine: 





OH " 
Yi S é Ci-—_ NO, 
H CH, 


Since 1924 ephedrine’ has been available to Western medicine. The methylation 
of the alpha earbon is believed to prevent ephedrine’s breakdown by amine 
oxidase? in biologie systems, thus making oral administration possible. Although 
this drug mimies epinephrine to a certain extent, its effects are not identical 
as it stimulates the central nervous system. Pharmacologically, it is believed 
by some to have a relationship to epinephrine and arterenol similar to the 
position that physostigmine occupies relative to acetylcholine in neutralizing 
the chemical forees which tend toward the speedy breakdown of the more 
powerful substanee. Although its bronchodilating effects are longer lasting 
than those of epinephrine, its central stimulating effects often prevent the use 
of really adequate dosage. 
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If the methyl radical from the nitrogen in the epinephrine formula 
(nitrogen ohne radikal) is removed, norepinephrine or arterenol is obtained. 
Its structural formula is: 


HO OH H 


| | 

4 YY 7 r 
HOC » a 
H 


Pharmacologically, as a partner of epinephrine in the adrenal medulla and as a 
chemical mediator in the adrenergic part of the autonomic nervous system, nor- 
epinephrine is important. It is more consistent than epinephrine in blood 
pressure elevation; it does not appear to produce vasodilation; it is a much 
less potent cardiac stimulant than epinephrine; and, in asthma, it is less 
effective than epinephrine as a bronchodilator. Its major clinical use to date 
has been to sustain adequate blood pressure in shock. 




















The addition of an isopropyl group to the nitrogen in the above arterenol 
formula, however, appears to increase the bronchodilating and vasodilating 
effects and to reduce elevation of blood pressure. 










HO OH HCH; 
HO? __ -— a 
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This is isoproterenol or isopropylarterenol. By injection its side effects are 
usually greater than those of epinephrine, but by inhalation it has been claimed 
that they are less. This is of particular importance in hypertension. Sub- 
lingual tablets are effective, but the percentage of side effects on the myo- 
eardium and the central nervous system is high when more than the lowest 
dose is required. The medication is not effective orally. By all routes, its 
effects are short in duration. In addition to supplying another effective medica- 
tion by inhalation, this drug is of value because it has stimulated chemical 
search for better agents. 















Seibert and Handley‘ evaluated some N-substituted arterenol derivatives 
as bronchodilators in anesthetized, curarized dogs. One of these was JB251, 
the drug of this study. In their investigations it did show bronchodilating 
activity, but it was less effective than-Isuprel. 

Development of this chemical substance raises certain questions concerning 
principles which relate structure to pharmacologic activity. Further studies 
may demonstrate why JB251 has the central nervous system stimulating powers 
of ephedrine in spite of the presence of the two hydroxy] groups on the benzene 
ring. JB251 is effective orally, but it has no methyl group on its alpha carbon. 
The question may arise as to whether ephedrine’s oral effectiveness really 
depends on the methyl group of the alpha carbon. Certain aspects such as 
these deserve further consideration. Lands* * did point out that four factors 
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favor bronchodilating action. In order of importance, these were as follows: 
an alcoholic group at the beta carbon, an alkyl substitute on the nitrogen, a 
hydroxyl group at the 3 position in the ring, and hydroxyls at the 3 and 4 
positions in the ring. 

It must be remembered that asthma may depend on changes other than 
pronechoconstriction. These include secretion of bronchial glands, edema of 
bronchial mucosa, and ciliary action. No attempt to evaluate the effect of 
JB251 on these changes has been made, but such studies are definitely indicated. 

Throughout the study all physicians involved noted that many patients 
enjoyed the careful observation which this study required. All preparations 
employed seemed to be of benefit in many of the patients, including those who 
previously were refractory to most medication. The effect of the interest of 
the physician, therefore, is a factor which must always be considered in any 
clinical investigation. 

A considerable amount of work must be done before the final worth of 
JB251 ean be established. JB251 relieves only the symptoms of asthma, but 
to date it does this without serious side reactions. The first twelve patients 
took 2.5 mg. or 5 mg. of oral JB251 every six hours for months without any 
serious reactions, but eight did note palpitation and shaking of extremities 
when on the 5 mg. dose. On 2.5 mg., these eight did not feel that the palpitation 
was of importance. When eighty patients were tested, only seven failed to 
take the drug because of palpitation, shakiness, ete. Again it was noted that 
the effective dose without side effects in the majority was 2.5 mg. to 4 mg. 
every six hours. The third experiment, the blindfold study, in which 4 mg. 
of oral JB251 was one of the unknowns, again showed that 4 mg. was probably 
a bit on the high side, as seventeen of thirty-three noted minor side effects. 
These studies suggest that the preferable dose in most patients lies between 
2.5 mg. and 4 mg. 

The side effects from JB251 are similar both qualitatively and quantita- 
tively to those noted with epinephrine and ephedrine. If patients must take 
a large dose for improvement, it may be wise to add a sedative. 


SUMMARY AND CONCLUSIONS 

In the past year, an attempt has been made to answer certain questions 
concerning a new drug, JB251: 

1. Is it safe? No serious effects have been found in 126 patients. 

2. Can it relieve the symptoms of asthma? One hundred and eleven out 
of 126 patients obtained at least partial relief. 

3. How ean it be used most effectively? A mist of 1:200 solution was 
effective in thirteen patients who failed to obtain relief from 5 mg. doses orally. 

4. Is it useful orally? Ninety-three of 126 patients obtained at least partial 
relief by tablet medication. 

5. What are its side effects? The 1:200 solution for inhalation produced 
almost no side actions. It induced nausea in three out of sixty-seven patients. 
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The tablets produced central nervous system stimulation in seven out of eighty 
patients at all doses, and in seventeen out of thirty-three patients at a high 
dose of 4 mg. 


6. What is the best oral dose? Between 2.5 and 4 mg., the tablets were 
effective in the majority of the patients without inducing the maximum number 
of side effects. 

7. Does it have any advantages over presently used medication? In a 
double blindfold study, using thirty-four patients, the inhalation of a 1:200 
solution of JB251 was effective in relieving the attacks of as many patients as 
was epinephrine 1:100. It accounted for less side reactions than epinephrine 
1:100. The double blindfold study also revealed that 4 mg. tablets of JB251 
were effective in more patients than were 50 mg. tablets of ephedrine hydro. 
chloride. Most oral bronchodilators introduced since 1924 have attempted 
merely to avoid some of the side actions of ephedrine. JB251 appears to be 
effective in a group of patients who do not respond to large doses of ephedrine, 
It is in this very group of patients that steroid therapy is often considered, 
Even though the studies on JB251 are only preliminary ones, they suggest that 
it may be a drug to be tried before such patients are exposed to the possible 
dangers of the ‘‘miracle drugs.’’ 
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ACUTE ALLERGIC REACTIONS INDUCED IN SUBJECTS WITH HAY 
FEVER AND ASTHMA BY THE INTRAVENOUS ADMINISTRATION 
OF ALLERGENS WITH OBSERVATIONS ON BLOOD CLOT 
LYSIS 


Francis C. LOWELL, M.D., WILLIAM FRANKLIN, M.D., Irvinec W. ScHtuier, M.D., 
AND Epna M. Fouuenssy, Pu.D., Boston, Mass. 


INTRODUCTION 


HE constitutional reaction seen in some patients with hay fever or asthma 

during the course of treatment with allergenic extracts may be mainly re- 
spiratory, but in others flushing, itching, and urticaria predominate. Vascular 
collapse may also oceur, and in some fatal reactions appears to be the cause of 
death. Although the effect of both subcutaneous and intravenous injections of 
antigens into hypersensitive experimental animals has been extensively studied, 
little light has thereby been thrown on allergic states in man. <A better under- 
standing of these reactions would be extremely desirable, but the conditions 
under which they occur in practice are rarely conducive to careful and sys- 
tematic observation. A study of deliberately induced acute allergic reactions in 
man, therefore, seemed warranted and was accordingly undertaken. 

Furthermore, the patients selected for study had presented themselves too 
late for conventional preseasonal treatment, and it was hoped that more rapid 
progress would be made if their tolerance of allergen could be quantitatively 
determined. 

Beeause of the obvious hazards of such studies in man, we proceeded with 
great caution, choosing the intravenous rather than the subeutaneous route be- 
cause we believed that a very small dose of the allergen would be sufficient to 
cause recognizable allergic manifestations, that they would oceur promptly, that 
the reactions would be clear-cut, and that no reservoir of unabsorbed material 
would be present. Two or more physicians were present at all times, and 
means were at hand for immediate treatment of severe reactions. 


MATERIALS AND METHODS 


Five patients with allergie rhinitis (hay fever) and one patient with bron- 
chial asthma were given intravenous injections of extracts to which they reacted 
by skin test and which were prepared from substances judged from the history 
to be a cause of symptoms. All the observations to be described were made in 
May, June, and July, 1954. No patients had received injections of allergens 
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for ten months or more prior to these studies. One patient (Co.) had received 
a three-month course of injections with extracts of house dust and of alternarig 
four years previously, and one patient (W.) had received preseasonal treatment 
with injections of ragweed pollen extract for twelve years. 

Some or all of the following studies were carried out on each of the six 
patients: 


1. The skin was tested with approximately 0.02 ml. of serial tenfold dilv. 
tions of the appropriate allergen immediately before and within one hour after 
the intravenous injections. The highest dilution causing a clear-cut wheal and 
erythema was recorded. 

2. Blood was drawn before and immediately after the intravenous injec. 
tions to be described below in order to determine the following: 


A. Total white blood count 
B. Total eosinophil count done with eosin and methylene blue in 
a 5 per cent solution of acetone in water 
C. Complement titer determined spectrophotometrieally' 
D. Clotting time determined by the Lee-White method 
K. The titer of skin-sensitizing antibody (see below) 
3. Oral temperatures were taken before and at the end of each expeti- 
ment, and blood pressure and pulse were measured at intervals of a few minutes 
throughout the procedure. 


4. Measurements of the vital capacity with kvmographie tracings of expira- 
tion (expirogram?) were made repeatedly. 


5. The patients were carefully observed, all symptoms were recorded, and 
the chest was examined at frequent intervals. 


Skin-Sensitizing Antibody.—The titer of skin-sensitizing antibody was 
estimated by first determining the extent to which the serum could be diluted 
with normal saline solution without the loss of its capacity to sensitize normal 
skin (dilution technique). Serial fivefold dilutions ranging from undiluted 
serum to 1:625 were made. Titers were also obtained by determining the 
amount of allergenic extract which could be added to undiluted serum without 
loss of sensitizing capacity (neutralization technique). Serum was mixed with 
an equal quantity of a solution containing 0, 80, 300, 1,280, and 5,120 Noon 
units. In both procedures, 0.1 ml..was injected intracutaneously into a normal 
subject known to be a good recipient for passive transfer. Each site was chal- 
lenged twenty-four hours later with 0.02 ml. of a solution containing 2,000 Noon 
units. 

Procedure.—With the patients seated, intravenous injections were made 
into an antecubital vein from a tuberculin syringe through a No. 25 hypo- 
dermie needle. Care was taken that the injection was, indeed, given intra- 
venously. The initial dose was 0.005 Noon units. Depending upon the degree 
of skin sensitivity, the dose was increased three- to tenfold at each subsequent 
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injection until symptoms occurred. The injections were made at intervals of 
ten to fifteen minutes. In two patients additional injections were given after 


symptoms appeared. 


RESULTS 

Some of the results are summarized in Table I. Four patients (W., N., L., 
(‘o.) developed clear-cut nasal symptoms which were stated by them to be 
identical with symptoms which had occurred spontaneously in the past. 

Two reactions in W., the first reaction in N., and the reaction in Co. lasted 
between eight and twenty-two minutes. The second reaction in N. and the 
reaction in I. were promptly relieved at the end of twelve and fifty minutes, 
respectively, by the intravenous injection of 15 to 25 mg. of tripelennamine 
hydrochloride. The second reaction in N. was accompanied by a fall in vital 
eapacity from 5,200 to 4,200 ¢.c. One hour after the injection, patient Co., the 
only one to receive dust extract, developed nausea and chilliness, followed (from 
the patient’s description) by a shaking chill thirty minutes later. 

The fifth patient, Ca., who had not only symptoms of rhinitis but also 
symptoms suggestive of bronchial asthma, developed sneezing, coughing, and 
tightness of the chest with warmth of face and neck four and one-half minutes 
after the injection of 250 Noon units of ragweed extract. This was followed by 
abdominal pain and urgeney four minutes later. Despite the cough and tight- 
ness of the chest, the vital capacity was not reduced. Twenty milligrams of 
tripelennamine hydrochloride was given intravenously nineteen minutes after 
the onset of the reaction, followed by a decrease in the above manifestations 
and also by dizziness. Fourteen minutes later a brief syneopal attack occurred, 
with a rise in pulse but no change in blood pressure. During the entire reac- 
tion the patient appeared to be hyperventilating. 

The sixth patient (H.), who had had severe asthma sinee childhood and 
had been receiving cortisone by mouth for thirteen days, was currently taking 
25 mg. of cortisone four times daily. She was virtually free of respiratory 
symptoms. Three minutes after the injection of 75 Noon units of ragweed 
pollen extract (the sixth injection), the patient described dizziness followed 
by a ‘‘peculiar’’ taste in her mouth. Auseultation revealed wheezes, and the 
vital capacity at this time had fallen from 2,250 ¢.c. to 1,320 ¢.¢. Small urti- 
earial lesions appeared on the face but were not noted elsewhere. The patient 
complained of urgeney and, after receiving 0.3 ¢.e. epinephrine 1:1,000 sub- 
cutaneously, voided. Ten minutes after the injection, the patient coughed a 
number of times and, upon being asked to repeat the vital capacity, fainted. 
The blood pressure, which had not changed in previous measurements, was 
90/60 mm. of mereury at this time. She was then placed on a bed, and seven- 
teen minutes after the injection she received 20 mg. of tripelennamine hydro- 
chloride intravenously. This was followed by vomiting, retching, and pain in 
the lower abdomen just above the symphysis pubis. Defecation occurred three 
times in the sueceeding sixteen minutes. The patient was very restless and 
appeared to writhe in pain at times. She complained of a peculiar feeling 
‘adiating down her legs, which she was unable to deseribe, and also of pain 
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TABLE I, SUMMARY OF OBSERVATIONS IN Six Pay 
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MINIMUM = 
CONCEN- 
TRATION : 
CAUSING ANTIBODY TIT! 
SKIN DOSE ' : d 
ALLERGENIC| REACTION | CAUSING INTERVAL BETWEEN TET iy 
AGE, SEX, EXTRACT |(NOON UNITS|SYMPTOMS| INITIAL PEAK OF | By . | 
AND ADMINIS- PER (Noon | SYMPTOMS | syMPToMS | gp, | 
PATIENT | DIAGNOSIS DATE TERED MILLILITER ) UNITS ) ( MINUTES ) ( MINUTES) (Mayen ' 
== ~ i aerhd : y M 
Co. 33 6/ 2/54 House dust 2.5 250 5% 19 es JDILUTION ! 
Male . - 
Urticaria 
and rhini- 
tis 
1000 
I, 26 5/27/54 Timothy 0.5 10 60 69 
ale : 1:20 
Male : 
Hay fever 
N. 30 6/23/54 Ragweed 0.05 25 11 11 39 - 
Male 25 ? ? __ p Ls0e0 
Hay fever 50 2 14 18 
W. 40 6/16/54 Ragweed 5 50 6 7-8 13 s 
Female 100 1% 5 gp li? 
Hay fever j 
Ca. 20 6/30/54 Ragweed 0.05 250 4% 23 of ie 
Female >! O20 
Hay fever 
H.(4) 18 7/ 7/54 Ragweed 0.005 75 2 11 HY) A 1-625 
Female (syncope) pie 
Asthma 
One unit is equivalent to extract obtained from 10-6 gram dry pollen or dry dust extract (Ry a re 
Products, Inc.). 
in the lower back. At the end of forty-three minutes the patient felt more ° 
comfortable, blood was drawn, and she appeared to fall asleep. As she seemed ( 
to be well thereafter, she was sent home. t 
We believe it is noteworthy that skin manifestations were not prominent. ( 
One of the patients (Co.) had urticaria as his presenting symptom, but he had 
had rhinitis several years previously which was believed to be caused by allergy 
to dust; this had cleared following treatment with dust extract. A second 
patient (I.), whose presenting complaint was seasonal rhinitis, also had been : 
having urticaria in the weeks immediately preceding the test. In neither of | 
these patients was the reaction to the intravenous injections accompanied by 
urticaria. However, patient Co. developed some flushing and transient itching 
of the side of the face during the reaction. 
We were surprised that changes in pulse and blood pressure were not 
observed in patients W., I., Co., and N. despite the appearance of clear-cut 
nasal symptoms, which were severe in patients I. and N. In Ca. and H., who 





had more severe reactions associated with fainting or near fainting directly or 
indirectly caused by the injection of allergenic extract, changes in blood pressure 
and pulse were observed, but these were not striking and were of short duration. 
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INTRAVENOUS INJECTIONS OF ALLERGENIC EXTRACTS 








NEUTRALIZ- 














ING 
| CAPACITY 
| (NOON SEVERITY 
| UNITS PER OF | 
| MILLILITER ) | REACTION | MANIFESTATIONS TREATMENT 
= ++ Sneezing, itching of nose, flushing of None 
skin; shaking chill one hour later 
2000 +++ Nasal obstruction, itching of the eyes, 25 mg. tripelennamine after 
and lacrimation 60 minutes 
320 + Nasal stuffiness and itching, rhinorrhea, 20 mg. tripelennamine intra- 
+ cough, slight flushing of face venously 14 minutes after 
+++ the last injection 
80 + Sneezing, itchy throat, and rhinorrhea None 
++ 
>5120 ++++ Cough, ‘‘tight chest,’’ sneezing, flush- 20 mg. tripelennamine intra- 
ing, abdominal pain, urgency, syn- venously after 23 minutes 
cope, and hyperventilation 
320 +++++ Dizziness, urticaria, wheezing, syncope, 0.3 ¢.c. epinephrine subeu- 
abdominal pain, urgency, urination, taneously after seven min- 
and defecation utes and 25 mg. tripelen- 


namine intravenously 
after 17 minutes 





For comparison with the reactions induced with allergens, patient I. was 
given 0.01 mg. histamine (as base) intravenously. This was followed within 
one minute by flushing of the face and throbbing in the head lasting more than 
ten minutes. There were no nasal or pulmonary manifestations, nor were there 
changes in the pulse and blood pressure. 

Titrations of skin sensitivity in Co. and I. did not show a change in end 
point. In Co. the erythema surrounding the test sites was markedly suppressed 
in the tests done after the intravenous injections. He felt well at this time but, 
as already mentioned, he shortly developed symptoms which culminated in a 
shaking chill interpreted as a pyrogenic reaction to the house dust extract. 

Significant changes in the white count were not observed and, although 
there was a fall in the eosinophil count in four out of five instances, this was 
not striking. There was no change in the antibody titer as determined by 
either the dilution or the neutralization technique in the five patients studied 
in this manner. None of the six patients showed a significant change in com- 
plement titer and there was no change in clotting time in the two patients 
(Ca. and H.) in whom this was measured. Clot retraction was not studied 
quantitatively, but in one patient (Ca.) gross inspection of the clot on the 
following day revealed apparently normal retraction. 
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An unexpected finding was the absence of any visible clot (fibrinolysis) 
in three instances (Co., N., and H.) when blood obtained at the end of the 
experiment (but not that obtained before) was inspected twenty-four hours 
later. This was an incidental finding in the first two, but in H. it was specifically 
looked for. This blood specimen had exhibited a normal clotting time and the 
clot itself appeared to be firm and of normal consistency one hour after clotting, 
Though looked for in patient Ca., who had one of the more severe reactions, 
fibrinolysis was not observed. 

DISCUSSION 

The interval of two to eleven minutes between the intravenous injection 
and the first evidence of an allergic reaction was longer than had been an- 
ticipated. However, the procedure followed was designed to avoid giving much 
more than a minimally reacting dose. Although this objective was not con- 
sistently attained, nevertheless, the doses given were probably less than those 
ordinarily responsible for constitutional reactions arising unexpectedly during 
injection therapy. The small size of the dose may account for the delay in the 
appearance of manifestations. 

With the exception of faintness, svneope, and abdominal pain in two (H. 
and Ca.) and a burning sensation on the face and sealp of one (H.), the symp- 
toms produced by the intravenous injections were described by the patients as 
indistinguishable from those occurring spontaneously and in all but one (H.) 
were not described as being any more severe. In this single exception the re- 
spiratory symptoms were overshadowed by abdominal pain and _ incontinence, 
and treatment with epinephrine and then triplennamine undoubtedly modified 
the course of the reaction. 

In spite of clear-cut respiratory symptoms and signs of an allergic reaction, 
significant changes in the pulse and blood pressure were not observed in four 
patients (Co., I, N., and W.). This and the fact that flushing of the skin was 
not striking in any of the patients suggest that release of histamine into the 
circulation either did not occur or was of insignificant degree in these reactions. 
Furthermore, in the patient who received histamine as well as an allergen, the 
former gave rise only to flushing and headache, whereas the latter produced 
typical hay fever. 

The results obtained were in accord with the view that the nature of the 
manifestations produced was determined more by the location of the reactive 
tissue (shock tissue) than by the route of administration of the allergen. 

Among the patients tested with ragweed extract, there was good correlation 
between the skin-sensitizing antibody titer determined by the dilution technique, 
skin sensitivity, and the severity of the reaction. On the other hand, there was 
little or no correlation between these and the dose required to produce a reaction. 

The levels of skin sensitivity, circulating antibody, and complement were 
not influenced by doses of allergen sufficient to induce the systemic allergic 
reactions. The amount of antibody which, on the basis of titration done by the 
neutralization technique, might have been ‘‘neutralized’’ by the dose of allergen 
giving rise to a systemic reaction was contained in less than 1 ml. of the 
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patient’s serum or perhaps 1/2,500 of that available in the cireulating blood 
volume. Were such quantitative relationships to hold in fact, no available 
serologic test would be capable of detecting the changes resulting from the 
injection of this amount of allergen. These quantitative considerations indicate 
that a dose of allergen sufficient to influence significantly the titer of circulating 
antibody would not be tolerated by such patients. This is additional evidence 
that the term ‘‘desensitization’’ or ‘“‘hyposensitization,’’ if by this one implies 
appreciable diminution of cireulating antibody, is misapplied to the treatment 
of allergic patients with injections of allergens. 

The preceding quantitative considerations raise a number of questions con- 
cerning the nature of the antibody responsible for the allergic reactions in- 
duced if, as appears likely, we are dealing with conditions of extreme antibody 
excess. If the antibody combines with the allergen in the plasma, then either 
the antigen-antibody complex must be capable of inducing an allergic reaction 
upon reaching the tissues or dissociation of the complex must occur, permitting 
the allergen to attach itself to antibody fixed in the reactive tissue. Because 
evidence is lacking for physical combination in vitro between skin-sensitizing 
antibody, as seen in pollinosis, and the allergen, a preferable hypothesis would 
appear to be that no reaction between the antigen and antibody takes place in 
the plasma, and that only that antibody fixed in tissue can unite with the 
allergen. However, if antibody is fixed in reacting tissue widely dispersed 
in the body (skin, nose, lungs, gastrointestinal tract, and presumably elsewhere), 
the small amount of allergen injected in these experiments of necessity must 
either be very sparsely distributed or be taken up preferentially by the so-called 
‘“‘shock tissue.’’ Intravenous injection presumably assured equal distribution 
of the allergen to all tissues in the body. Nevertheless, manifestations were 
chiefly in the respiratory tract. In view of the demonstrable reactivity of the 
skin, antibody must be present there as well as in the respiratory tract, pre- 
sumably fixed to tissue. The relatively infrequent and feebie skin manifestations 
which followed the intravenous injections were to us a surprising finding; this 
is a point which is not readily explained except by the ‘‘shock tissue’’ concept. 
In order to explain the ‘‘shock tissue’’ concept, one may postulate one or more 
of the following: (1) that the tissue in the respiratory tract is more reactive 
than elsewhere, (2) that it takes up antigen preferentially either because it con- 
tains more antibody or because the antibody in the site is more avid, or (3) that 
the antibody fixed in the ‘‘shock tissue’? behaved differently in some other 
respect from that fixed elsewhere. Localization of the ‘‘shock tissue’’ in the 
respiratory tract in these patients is presumably explained by exposure through 
inhalation. A means of investigating these questions is urgently needed. 

Although allergic reactions were unquestionably induced in the six sub- 
jects, there was no consistent change in the white count and the downward 
trend in the eosinophil count ean hardly be accepted as significant. This is 
in accord with the view that neither the leukopenic index nor a change in 
eosinophils is applicable for the detection of this type of allergic reaction in man. 

It is of interest, perhaps, that the severest generalized reaction occurred in 
patient H., despite the fact that she was taking 100 mg. of cortisone daily, suf- 
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ficient to relieve the asthma that she had been having. As she required corti. 
sone for recent symptoms, however, she probably had the severest allergic dis. 
ease of the group studied. 

So far as we are aware, fibrinolysis has not been observed hitherto in acute 
allergic reactions in man. Its appearance in two patients having almost ex. 
clusively upper respiratory manifestations (hay fever) suggests that such reae- 
tions in man following parenteral injections are accompanied by more wide. 
spread changes than are apparent. 


SUMMARY 


Six patients with allergic disease of the respiratory tract were given intra- 
venous extracts to which they were sensitive both clinically and by skin test. 
Amounts which were sufficient to evoke respiratory manifestations produced 
little apparent circulatory or cutaneous change. No change was observed 
in skin sensitivity or in circulating skin-sensitizing antibody or complement. An 
unexpected finding was the lysis of clot formed in blood drawn after the in- 
duced reactions (fibrinolysis) in three instances. 


REFERENCES 


1. Kent, J. F., Bukantz, 8. C., and Rein, C. R.: Studies in Complement Fixation. I, Spee- 
trophotometric Titration of Complement; Construction of Graphs for Direct Deter- 
mination of the 50 Per Cent Hemolytic Unit, J. Immunol. 53: 37-50, 1946. 

2. Franklin, W., Michelson, A. L., Lowell, F. C., and Schiller, I. W.: Clinical Value of a 
Tracing of Forced Expiration (Expirogram). I. Pulmonary Disease, New England 
J. Med. 253: 799-808, 1955. 





TRANSIENT MYXEDEMA PRODUCED BY PROLONGED INGESTION 
OF SATURATED SOLUTION OF POTASSIUM IODIDE 


JosEpH T. SkaGcGs, M.D., AND Ropert A. Cooke, M.D., New York, N. Y. 


T IS readily appreciated that, despite the widespread and prolonged use of 
| iodide preparations in the treatment of asthma, there are seldom clinical 
manifestations of its effect on the function of the thyroid gland. Sinee, in 
the long experience of one of us (R. A. C.), myxedema due to the ingestion of 
potassium iodide had never been observed, and since but few such cases are 
recorded, it was thought desirable to report the following ease. 


CASE REPORT 


W. L. is a 69-year-old retired office worker who, when seen on Feb. 18, 1955, was 
complaining of fatigue and inability to stay awake, beginning some six to eight months 
before. He had gained some 20 pounds in the preceding six months. There was constipa- 
tion, as well as general loss of hair. He also noticed some swelling about the eyes and 
ankles. Further questioning revealed that he was intolerant to cold and did not perspire 
as formerly. He stated thst friends had noticed a change in his voice. 

The past history revealed that he was first seen in 1940 by one of us (R. A. C.) for 
urticaria and angioedema. It was felt that the etiology was infectious, because of bi- 
lateral maxillary sinusitis. Mild diabetes was discovered in 1945 and he took small 
amounts of insulin for about three years. However, the diabetes has been well controlled 
by diet since that time. 

In 1948 the patient developed asthma which was diagnosed as infective. At the 
same time it was found that the sinusitis had progressed to the point where surgical treat- 
ment was indicated, and a bilateral Caldwell-Lue operation was pertormed. 

Subsequently he received dust and autogenous vaccine injections and he did well 
until 1952, when he again had a moderate amount of asthma. He was treated sympto- 
matically and was instructed to take ten drops of saturated solution of potassium iodide 
daily. Even though he had been free of asthma since that time, he continued the medica- 
tion religiously because he felt that it prevented recurrence of his asthma. 

Physical examination revealed typical signs of myxedema. The hair on the head was 
coarse and dry, as was the skin. There was bilateral periorbital edema and a peculiar type 
of pedal edema that did pit slightly. The thyroid gland was normal in size, without evi- 
dence of substernal extension. One examiner thought that there was a small nodule in 
the right lobe. The lungs were clear. The heart was not enlarged to percussion. There 
was a sinus bradyeardia and the heart sounds were very distant. The deep tendon re- 
flexes showed a delay in the relaxation phase. The balance of the physical examination 
was negative. 

On admission to the hospital, the basal metabolic rate was found to be minus 29 and 
the cholesterol level was 417 mg. per cent. The blood count, sedimentation rate, urinalysis, 
electrolytes, total protein and albumin-globulin ratio, blood urea nitrogen, fasting blood 
sugar, and venous pressure were all found to be within normal limits. The roentgenogram 
of the chest revealed generalized cardiac enlargement. The electrocardiogram showed low 
voltage, evidence of myocardial damage and sinus bradycardia. 


Presented at the twelfth annual meeting of the American Academy of Allergy, St. Louis, 
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Clinical Course.—After the initial studies were completed, the patient was given 
thyroid, 18 mg. in divided doses daily, beginning Feb. 22, 1955. This was gradually ip. 
creased to 36 mg. daily, but no more because of the rapid clinical response. The iodide 
had been discontinued when the patient had been seen as an outpatient, at which time he 
weighed 164 pounds clothed. By March 7, 1955, his weight had dropped to 147 pounds, 
On this date the protein-bound iodine was determined and found to be 3.4 ug per 100 ml. 
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Fig. 1.—Electrocardiographic change. 

On the same day a thyrotropin stimulation test was started. After three days of Thytropar 
(Armour), ten units daily, the protein-bound iodine was found to have increased to 8.7 
ug per milliliter. A repeat electrocardiogram showed signs of improvement and the cardiac 
silhouette was considerably smaller. The patient was discharged at this time, much im- 
proved. On March 31, 1955, the thyroid was cut to 18 mg. daily because of nervousness 
and palpitation. The basal metabolic rate was minus 9 per cent and cholesterol level was 
175 mg. per cent on April 15, At this time, because of the marked clinical improvement, 
laboratory studies, and the results of the thyrotropin stimulation, it was decided to dis- 
continue the thyroid therapy completely. The patient was observed carefully and there 
were continuing signs of improvement. Approximately eight weeks after the last dose of 


thyroid the patient was clinically euthyroid. His weight was 142 pounds. The protein- 


bound iodine was 4.7 yg per 100 ml., basal metabolic rate was minus 5 per cent, and 
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Fig. 2.—Graphic illustration of weight loss in relationship to thyroid medication (cross: 
notched area). 
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Fig. 3.—Chest roentgenograms. A was taken Feb. 21, 1955, and B, on April 15, 1955. Note 
the difference in the cardiac silhouette. 
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cholesterol was 180 mg. per cent. All other studies of the blood chemistry, blood counts 

— 
radioactive iodine uptake, electrocardiogram, and chest roentgenogram were well within 
normal limits. 


In Fig. 1, the electrocardiographie tracings are illustrated. Note the low Voltage 
and T wave changes. In Fig. 2, a graphic illustration of the weight loss and thyroid jp. 
gestion is shown. It should be pointed out that the patient showed a rather marked de. 
crease in weight from the time the iodide was stopped on February 18 to the time thyroid 
therapy was started on February 22. In Fig. 3, cardiac silhouettes are compared. The 
difference in the heart size can be easily seen. 


DISCUSSION 


The usefulness of iodine in the treatment of disorders of the thyroid gland 
has been recognized for many years. Until the advent of the thiouracil drugs 
and radioactive iodine, Lugol’s solution was the drug of choice in the prepara- 
tion of the thyrotoxie patient for surgery and in the management of those 
unsuitable for surgery. It also has been long known that a deficiency of 
iodine produced colloid goiter. The daily adult requirement of iodine is esti- 
mated to be 0.15 to 0.30 mg. These paradoxical facts illustrate the odd role 
iodine plays in thyroid function. 


Even with extensive and prolonged use of iodine preparations in the treat- 
ment of asthma, there have been few reports of resultant goiter or myxedema. 
Bell? reported five patients with myxedema and/or goiter who had been on 
iodine therapy for prolonged periods of time. In 1953, Morgans and Trotter’ 
described the development of myxedema and goiter in one patient and myx- 
edema in another after long-term therapy with iodine preparations. When the 
medications were discontinued, the patients became euthyroid. Raben* re- 
ported one patient with myxedema and goiter thought to be due to prolonged 
iodide ingestion. In 1940, Parmelee and associates’ described three infants 
with congenital goiters born to mothers who were euthyroid but on iodide 
therapy for various reasons during pregnancy. The goiter in each of the in- 
fants regressed spontaneously. In 1955, at the annual meeting of the Ameri- 
ean Goiter Association, Turner and Howard® described thirteen asthmatic 
children, aged 5 to 17 years, who had been on prolonged iodide therapy. All 
had thyroid enlargement and seven showed laboratory and clinical findings 
consistent with myxedema. All had taken potassium iodide, syrup of hydriotic 
acid, or Lugol’s solution for two to five years. 

Just how thyroid function is suppressed by an excess of iodides in certain 
patients is not definitely known. It was recently shown by Goldsmith and 
Eisele’ that iodide slows the rate of release of formed hormone from the toxic 
human thyroid. They felt that there is some interference with thyrotropic 
activity at the thyroid level. It is also thought that excess iodide may block 
the organic binding of elemental iodine in some way. Hydovitz and Rose® 
have deseribed a case, as yet unpublished, in which goiter and myxedema de- 
veloped following prolonged iodine therapy. Incomplete subjective and ob- 
jective improvement followed the withdrawal of exogenous iodine. They en- 
tertain the possibility, first, of an intrinsic metabolic defect in the thyroid 
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oland complicated by prolonged iodine administration and, second, of a sus- 
tained alteration of thyroid function resulting, perhaps, entirely from exces- 
sive ingestion of iodine. 

Even though most of the patients in whom transient myxedema and/or 
goiter develop following prolonged iodide therapy have asthma, it is difficult 
to correlate the allergic manifestations and impairment of thyroid function. 
It would be of interest to know the effect of long-term iodide therapy, that is 
three to five years, on normal persons, since patients with asthma are prac- 
tically the only ones who are exposed to prolonged iodide therapy. Another 
point of interest in our patient is the coexistence of mild diabetes. 

Thyrotropic hormone was administered to attempt to distinguish primary 
and secondary hypothyroidism as described by Werner,® and Querido and 
Stanbury.’” This test clearly indicated that his gland was capable of respond- 
ing to thyrotropin. Our patient showed no other evidence of pituitary failure, 
and we postulate that his thyroid gland was ineapable of responding to en- 
dogenous thyrotropie hormone through some action of the iodide. 


CONCLUSIONS 


1. A patient with transient myxedema due to prolonged ingestion of satu- 
‘ated solution of potassium iodide is presented. 
2. The usefulness of the thyrotropie stimulating test in distinguishing 
primary and secondary hypothyroidism is shown. 
3. Patients on prolonged iodide therapy should be observed for signs of 
hypothyroidism. 
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ASTHMA PRODUCED BY SYNTHETIC FABRICS 


Howarp C. Leorotp, M.D., PHILADELPHIA, PA. 


TATIC electricity is a familiar phenomenon. Anyone who walks across 

a rug may experience a slight electrical shock when he touches another 
person, a metal doorknob, or a light switch. Rubbing a rubber comb with a 
piece of wool or amber rod with a piece of cloth will produce static electricity, 
Static electricity is frictional electricity. 

If the rubber comb which has been rubbed is held near a piece of paper, 
the paper will jump toward the comb. The rubber comb, when rubbed, 
receives a negative charge of electricity. Two objects charged with unlike 
kinds of electricity always attract each other. Also, any object that is charged 
either positively or negatively will attract an object without an_ electric 
charge. Thus, any object with static electricity may serve to collect dust 
or pollen particles from the air and become a source of increased quantities 
of allergens. Any conductor of electricity serves as a magnet as long as 
current flows through the conductor. The size and extent of the magnetic 
field depend upon the strength of the electric current. 

Several of the new synthetic fibers apparently are readily charged with 
Statie electricity. Automobiles equipped with nylon seat covers require a 
strip of material which is in contact with the road to ‘‘ground’’ the static 
electricity built up in the nylon seat covers. Women who wear nylon or 
Orlon sweaters frequently comment that the sweaters ‘‘ecrackle’’? when worn. 
This is due to the static electricity induced by friction caused by body move- 
ment. When I wore Dacron socks I was surprised to find the socks, above 
the shoe level, to be completely covered by a layer of dust. I finally realized 
that the friction produced by the rubbing of the trousers against the socks 
produced static electricity in the Dacron socks, which then attracted a large 
quantity of dust from the air. 

This phenomenon of the static electricity induced in synthetic fabries 
attracting dust may be clinically significant in the production of symptoms 
in allergic patients. This was realized in the following episode. 


CASE REPORT 


Mrs. L. B., a 37-year-old white married woman, has been under our eare for allergic 
therapy since March 21, 1951. The diagnoses are: (1) spring grass hay fever, (2) fall 
ragweed hay fever, (3) urticaria due to food allergy, (4) contact dermatitis due to perfumes, 
(5) bronchial asthma, seasonal type due to grass and ragweed pollens, perennial type due to 
allergy to inhalants and infections. Intracutaneous allergy tests gave positive reactions to 
orchard grass, timothy grass, bluegrass, low and giant ragweed pollens, house dust, feathers, 
string bean, pineapple, and tomato. 


From the Asthma Clinic, Department of Medicine, Jefferson Medical College Hospital. 
Received for publication Oct. 19, 1955. 
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ie patient originally had seasonal as a and hay fever during the spring grass an¢ 
The patient originally had seasonal asthm 1 hay fe juring tl ring grass and 
fall ragweed seasons. Later asthma also occurred, throughout the year, at night while the 
patient was in bed. Exposure to dust, as when house cleaning, caused nasal symptoms and 
asthma. Treatment included elimination of the allergens from her diet and environment, as 
well as injections of extracts of house dust, grass and ragweed pollens and a mixed catarrhal 
Treatment was successful, as the patient remained free of asthma throughout the 


vaccine. 
She was 


vear except for occasional episodes during the height of the grass pollen seasons. 
free of asthma, outside the pollen seasons, in 1951, 1952, and 1953. 

In January, 1954, the patient began to develop attacks of asthma every night in bed 
which continued to occur until Mareh, 1954. The patient herself recognized the sequence of 
events that had occurred. In January she had purchased a Dynel blanket and had begun 
to use it one night before the onset of the attacks of asthma in bed. She had noted that 
the blanket ‘‘crackled and sparked with electricity’’ and that it ‘‘caught lots of dust.’’ 
She discarded the Dynel blanket in March and the attacks of asthma ceased on the night the 
Dynel blanket was eliminated from the bedroom. Apparently the normal movements of the 
patient ’s body during sleep caused enough movement and friction of the Dynel blanket to 
induce a charge of static electricity which attracted large quantities of dust from the air. 
Cotton and wool blankets, when used, had not caused this difficulty. 

The patient had a foam rubber mattress and two foam rubber pillows. In December, 
1954, she replaced the foam rubber pillows with Dacron pillows. Asthma recurred while 
she was sleeping on Dacron pillows and ceased when the Dacron pillows were removed. 
Apparently the Dacron fibers developed static electricity and attracted an increased amount 
of dust due to the movement of the Dacron fibers produced by movements of the patient’s 


head. A dust-proof encasing might serve to prevent this and allow the use of Dacron pillows. 


Extracts of Dacron or Dynel could not be prepared for intracutaneous 
testing, as these materials are not soluble in water. 

Synthetie fibers, sueh as Dacron, nylon, Dynel, and Orlon, are considered 
to be nonallergenie and not to produce dusts by disintegration. There is ap- 
parent evidence that many of these synthetic fibers, when woven into fabries, 
particularly those with naps or piles, readily develop charges of static elec- 
tricity when friction occurs. As a result of the statie electricity built up in 
the fibers, a magnetic action occurs which may serve to attract an inereased 
quantity of dust and possibly other particles from the air. Synthetie fabries 
develop larger charges of static electricity than natural fibers when exposed 
to motion and friction. It may be necessary to consider this factor in the 
environmental control of dust-sensitive patients, particularly in choosing 
articles of clothing or bedding subject to frequent movement and friction. 


SUMMARY 
Various synthetic fibers apparently develop static electricity more readily 
than natural fibers. A ease of bronchial asthma in a woman allergie to dust 
and other allergens is reported. Attacks of asthma apparently were pre- 
cipitated in this patient by exposure to the dust accumulated on synthetic 
fabries by the statie electricity induced in these fabries by motion and friction. 


ADDENDUM 


A research physicist informed me that static electricity is developed most readily in 
dry material in a dry atmosphere. Natural fibers, such as cotton and wool, are hygroscopic 


and hold moisture. Synthetie fibers are nonhygroseopie and are more readily charged 


with statie electricity. 





Editorial 


FIFTIETH ANNIVERSARY OF ALLERGY 


HE fiftieth anniversary of Clemens von Pirquet’s classic paper suggesting 

the word allergy to denote the altered reactivity of living organisms to 
infective and antigenic agents presents an occasion to evaluate the progress 
that has been made in this field of knowledge. Although several of the phe- 
nomena included in the concept of allergy were already recognized in 1906 as 
anaphylaxis, the Arthus phenomenon, serum sickness, and the Koch reaction, 
the formulation of the association between them was a brilliant contribution 
to the study of disease. The foresight of von Pirquet has been amply con- 
firmed by subsequent studies, such as those by Landsteiner and Chase clarify- 
ing the relationship between the immediate and delayed types of reaction. 

Meanwhile, the application of the idea of allergy has supplied the key to 
the pathogenesis of many types of disease. Progress in this line of investiga- 
tion is still continuing in the study of periarteritis nodosa, rheumatic fever, 
glomerular nephritis, and other conditions of obseure etiology. In chronic in- 
feetions of known etiology, many pathologie features have been shown to result 
from allergy to the infective agent. 

Unlike many scientists, von Pirquet was equally adept in semantics. His 
word allergy has proved as popular and useful as the idea it was coined to 
denote. Despite the critics who have suggested that it was superfluous or in- 
exact in meaning, its simplicity and euphony have made it familiar in many 
languages to denote not only the biologic phenomenon, but also the growing 
field of medical practice in which the concept is applied. After fifty years of 
vigorous growth, there is little doubt that both the thought and the word are 
here to stay. 

Allergy has proved an important approach to the treatment of disease, 
and has contributed to the health and well-being of millions of patients. A 
tremendous amount of technical detail important for its practical application 
has been accumulated. The pathogenesis of allergic diseases has been ap- 
proached with immunologic, chemical, physiologic, and genetic methods, and 
many important principles have been established. To one imbued with the 
discipline of allergy, the volume of accumulated knowledge may seem over- 
whelming. However, a few apt questions from an active mind which is not 
trained in our doctrines suffice to show that there are tremendous gaps in our 
understanding of the basic whys and wherefores of allergy. Even in clinical 


384 





EDITORIAL 385 


problems, such as the relation of infection to the common allergic diseases, and 
in practical methods of diagnosis and treatment, there is no unanimity among 
the many workers in the field. 

If allergy is to progress in the next fifty years as it has in the past, much 
careful study is needed, both in the basic sciences and in medical practice. New 
approaches by alert investigators, unbound by tradition, must not only extend 
our knowledge in fresh directions, but also re-examine the evidence behind long- 
established principles. It is encouraging that the American Foundation for 
Allergic Diseases and the National Institute of Allergy and Infectious Diseases 
stand ready to back such endeavors. The greatest need now is for well-trained 
investigators with new ideas and the energy to pursue them. 





Obituary 


WILL COOK SPAIN 


ILL COOK SPAIN of New York City died on May 12, 1956, of eardio- 

vascular disease with congestive failure. 

Dr. Spain was born in Murfreesboro, Tennessee, in 1891. He received his 
A.B. degree from the University of Michigan in 1914, and he graduated in 
medicine from Vanderbilt University in 1918. During World War I he served 
in the Army Medical Corps. 


> 


Will Cook Spain 


His greatest contribution to medicine was his outstanding service to the 
special field of allergic diseases. Since 1924 he had been professor of clinical 
medicine at the New York Postgraduate Medical School, and he continued this 
post when New York University acquired the school from Columbia University. 
During the past thirty vears, he trained many physicians in the diagnosis and 
treatment of allergic diseases and these graduate students are scattered through- 
out the United States, Cuba, and South America. 
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In 1924, when the Society for the Study of Asthma and Allied Conditions 
was organized, Dr. Spain was the first secretary-treasurer; he held this office 
for twenty years until the Society joined the American Academy of Allergy. 
From 1944 to 1947, he successively served as secretary, vice-president, and 
president of the Academy. 

Sinee 1949, Dr. Spain had been a visiting physician at the Fourth Medical 
Division of Bellevue Hospital. He had served as director of the Department 
of Allergy since 1948 at University Hospital. He was a fellow of the American 
Medical Association and the American College of Physicians and a member of 
the New York Academy of Medicine and the New York State and County Medical 
Societies; for many years he had been a member of the American Association 
of Immunologists. 

He was honorary president of the Section on Allergy of the Pan-American 
Medical Association and was a member of the Editorial Board of the JoURNAL 
or ALLERGY. He was the author of numerous scientific papers on allergie 
diseases; many of his publications were fundamental in clinical allergy. Espe- 
cially meticulous was his work when little was known of the problems which now 
seem elementary to the young investigators. 

Until his death his interest in the welfare of his many patients never 
flagged, and throughout his busy and distinguished career he always had time 
to assist colleagues in need of his help and council. 

It is with greatest regret that his death is reported in the JOURNAL oF 
ALLERGY. 

Leslie N. Gay 





Announcements 


es 


COMMEMORATION OF THE 5OTH ANNIVERSARY OF ‘‘ ALLERGY 


The meeting of the New York Allergy Society, held May 25, 1956, at the Mount Sinai 
Hospital, was devoted to a celebration of the fiftieth anniversary of the use of the word 
‘‘allergy’’ by Clemens von Pirquet. Dr. Bela Schick, collaborator with von Pirquet in his 
classic work, spoke on the founder and on the early days of allergy. Dr. Robert A. Cooke 
traced the clinical application and subsequent development of the idea. Dr. Victor Haas, 
Director of the National Institute of Allergy and Infectious Diseases, outlined future trends 
in allergy research. On behalf of the American Foundation for Allergy Diseases, Dr. Horace 
S. Baldwin presented to Dr. Schick a scroll commemorating his share in the early develop- 
ment of allergy. 


CANADIAN ACADEMY OF ALLERGY 


The Canadian Academy of Allergy met in association with the Canadian Medical Asso- 
ciation at Quebee on June 13, 1956. The scientific program included: 


Aspirin Sensitivity. C. H. A. Walton. 
Changes in the Blood Cell and Marrow Morphology, 
Serum Protein Fractions in Induced and 
Spontaneous Allergic States. J. D. L. FitzGerald. 
A Contribution to the Management of Chronic 
Urticaria. J. H. Toogood. 
The Nature and Origin of Fibrinoid. Robert H. More. 
The Pathological Physiology of Asthma. P F. C. Lowell, 
Round Table on Allergy by F. C. Lowell, Jacques Leger, H. Bacal, G. 
Casgrain, C. H. A. Walton, H. Mitchell, and B. Rose (Chairman). 
A one-day postgraduate course was held the day before the meeting; the teaching staff 
included B. Rose, J. Leger, J. Roy, G. Casgrain, J. Denis, and H. Bacal. 


New York MepicaL CoLuEGE FLOWER AND FirtH AVENUE HospPIiTALs 
OrreR PostGRADUATE COURSE IN PEDIATRIC ALLERGY 


A postgraduate course in pediatric*allergy will be held at the New York Medical College 
Flower and Fifth Avenue Hospitals, under the direction of Bret Ratner, Professor of Clinical 
Pediatrics and Associate Professor of Immunology, Nov. 7, 1956, to May 29, 1957 (thirty 
sessions), on Wednesdays, 9 A.M. to 4 p.M. The fee is $300.00; enrollment is limited. 

The course consists of lecture-seminars, laboratory and clinical procedures, clinic work, 
ward rounds and animal experimentation covering basic principles of diagnosis and treatment 
of allergy in children, and applied immunology. Applicants must be certified in pediatrics 
or have the requirements for certification. 

Apply to: Office of the Dean, New York Medical College, Fifth Ave. at 106th St., 
New York 29, New York. 

A research fellowship in pediatric allergy is also available. Application should be 
made now. 
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THIRD EUROPEAN CONGRESS OF ALLERGOLOGY 


The Third European Congress of Allergology, organized by the Italian Society of 
Allergology and sponsored by the International Association of Allergology, will be held in 


Florence, Italy, Sept. 12 to 15, 1956. 

The Organizing Committee of the Congress consists of: Honorary President, Prof. C. 
Frugoni; President, Prof. A. Lunedei; Members: Prof. G. B. Belloni; Prof. V. Chini; 
Prof. P. Di Mattei; Prof. C. Favilli; Prof. F. Flarer; Prof. M. Lusena; Prof. M. Magrassi; 
Prof. G. Melli; Prof. P. Sangiorgi; General Secretary, Prof. U. Serafini. 

Subjects and provisional list of speakers: 

1. Genesis and Localizations of Antibodies. 

Oakley (Great Britain), Pasteur Vallergy Radot and Colleague (France), 
Van Dishoeck (Holland), Colldahl (Sweden), Melli (Italy), Schmidt (Ger- 
many), Kleinsorge (Germany), and Halpern (France). 

2, Allergy and Neuro-vegetative System. 

Lunedei (Italy), Werner (Germany), Farrerona (Spain), MacDowall (Great 
Britain), Bovet and Sicuteri (Italy), Halpern (France), Panzani and Gastaut 
(France), Charpy (France), Hahn (Germany), and Zacco (Italy). 
. Increasing Factors in Allergic Phenomena at the Present Time. 
Di Mattei (Italy), Hansen (Germany), Belloni (Italy), Surinyach (Spain), 
Spoujitch and Colleague (Yugoslavia), Sangiorgi (Italy), Van der Werff 
(Holland), Jadasshon (Swiss), Sidi (France), Flarer (Italy), Rajka 
(Hungary), Lucherini and Cervini (Italy). 

. Mechanism of Delayed Reactions. 
Brunn (Denmark), Pepys (Great Britain), and Charpy (France) 

5, Classification and Terminology in Allergy. 
Pearson (Great Britain), and Wegener (Germany). 

. Standardization of Allergic Extracts in Allergy, 
Augustin (Great Britain). 

The registry fee is liras italian 8.000 for the participants and liras italian 4.000 for 
the familiars; it entitles the Congressists to receive the Proceedings of the Congress and to 
attend all the entertainments. 

For further information, please write to the General Secretary of the Congress, Insti- 
tuto Di Patologia Medica, Viale Morgagni, Florence, Italy. 


NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES 

The appointment of Dr. Harry L,. Alexander, Professor Emeritus of the School of 
Medicine, Washington University, St. Louis, Missouri, to the National Advisory Allergy and 
Infectious Diseases Council was announced by Dr. Leonard A. Scheele, Surgeon General of 
the Public Health Service, United States Department of Health, Education and Welfare. 
Dr. Alexander was editor of THE JOURNAL OF ALLERGY for more than twenty years. 

As a member of the National Advisory Allergy and Infectious Diseases Council, he 
will advise and make recommendations to the Surgeon General regarding grant activities 
of the National Institute of Allergy and Infectious Diseases, Bethesda, Maryland, one of 
the seven National Institutes of Health, principal research arm of the Public Health Service. 

Upon recommendation of the Council, the Surgeon General awards grants to scientists 
in universities and other nonfederal institutions for research on allergy and infectious dis- 
eases. The Council also assists in providing guidance on broad research policies related 
to the program of the National Institute of Allergy and Infectious Diseases. Members of 
the Council are leaders in science, education, and public affairs. The Council meets three 
times a year at the National Institutes of Health in Bethesda, Maryland. 








BOOK REVIEW 


INTERNATIONAL ASSOCIATION OF ALLERGOLOGY DIPLOMA 


All those interested in obtaining a formal certificate of membership please contact 
the Secretary-General of I. A. A.: 
Dr. José M. Quintero Fossas 
Paseo No. 313 
Vedado 
Habana, Cuba 


To be entitled to such a diploma, one must belong either to the I. A. A. directly or 
to one of the component societies. 


Further details will be given directly to all those interested. 





Book Review 


Your Headache, and What To Do About It. By Henry D. Ogden, M.D. The Headache 
Study Group, P.O. Box 343, New Orleans, La., 1955. 72 pages. 


This booklet presents to the layman, in a clear and readable form, information on 
the causes, diagnosis, and treatment of headaches. The author’s extensive statistical 
studies of headaches in relation to age, sex, marital status, education, and occupation are 
well summarized. The effects of alcohol and tobacco are also discussed. The importance 
of mental and emotional tension is stressed, and also the need carefully to rule out organic 
disease. Although some physicians may question the relative weight given to various fac- 
tors, the coverage is complete. 

The long list of possible causes will probably lead most readers who suffer from 
headaches to consult physicians, and to demand a careful and complete study of their 
conditions. Such education of the public should be beneficial. 








